


PAINT APPLICATION, ELECTRODEPOSITION, VITREOUS ENAMELLING 
GALVANIZING, METAL SPRAYING. arid. all METAL FINISHING PROCESSES 
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Forms zine phosphate coating 


i , Spay tunnels need only be half the length necessarv 


e 








with conventional solutions 

Patchiness due to poor degreasing is banished 

No outlay for degreasing materials 

> Water usage lower 

Heat requirements lower - 


All with a treatment time of one minute 


n 








New 
additive 


improves 
all cyanide 
copper and 


bronze 
baths 








M&T NEOCHEL, a compatible liquid formulation, can be used 
in place of Rochelle salt and proprietary additives to the great 
advantage of the user. 

Improved cathode efficiency . . . Baths containing Neochel 
plate faster than those containing other available additives. 


Higher anode efficiency . . . even at current densities where 
other additives lose effect rapidly. 

Minimizes effect of contaminants. With reducing and 
chelating action, NEOCHEL cuts effect of chromium 
contamination, promotes satisfactory deposits. 

Cuts cyanide consumption. Higher anode efficiency slows 
cyanide decomposition and comsumption, thereby cutting a major 
bath upkeep cost. 

Retards carbonate build-up. Less cyanide decomposition at 
anodes means less oxidation and consequently less carbonate. 
Smoother deposits . . . because anode corrosion is better; and 
troublesome-hard water precipitates are reduced. 

NEOCHEL outperforms anything available to date in improving 
bath operation. It means more efficient cyanide copper and 
bronze plating, contributes to better results and helps to curb 
operating problems. NEOCHEL is also responsible for the 
outstanding performance of the new M&T bright copper solution 


L. ALKAN LIMITED 


ELD WAY, VICTORIA ROAD, RUISLIP, MIDDLESEX 


VIKING 3301 (4 lines elegrams ALKANODE R 
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Acid 


Sodium Dichromate 
Potassium Dichromate 


Chromic Oxide 


Chromic 


t 


CHROME 


L Re 2 s a ian ERS esate ue 


Sales enquiries to it = 


Associated Chemical Companies (Sales) Limited 


P.O. BOX NO. 6, LEEDS I. PHONE: LEEDS 29321/8. GRAMS: ASCHEM, LEEDS. Zi\G 
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There point in taking on « dosen competing firms 
hin; different pieces of finishing equipment. A 
-co ing detail ie involved tending to 
oscure the overall picture of a complete finishing system. 
‘That is why many manufacturers with large-scale 
finishing problems have now scrapped the old piecemeal 
" approach to product finishing. Instead they delegate 
as the whole responsibility to a single specialist organisation 

‘with no axes to grind—Lysaght-DeVilbiss, 
Dh a ee designs, manufactures and installscom- 
_ plete product finishing systems from metal pre-treatment 
_ final stoving. With their horizon broadened and skill 
~ yefined by over fifty years of specialisation, Lysaght- 
‘DeVilbiss can offer unbiased advice on the surface coating 

_ system best suited to your product. 


LYSAGHT-DeEVILBISS 


| finishing systems 


Gladiator, 
Capitol Museum, 
Rome 
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For over 60 years Canning have specialised in transparent and tinted lacquers for 
preserving metal finishes. 


Our wide range includes air drying and stoving finishes from the traditional hot lacquers 
and the well established celluloses, to the best of todays enormous varieties of synthetics. 


Lacquers for general use, lacquers for special conditions, resistant to wear, 
corrosion, handling, light and heat. 


Ask for catalogue Section No. 7, or consult our Lacquer Experts. 


rT y ITT Gi BIRMINGHAM © womeod RUS raain 
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for uniformity 
and clean tone 


the best titania is 


TIOXIDE GRANULAR 


Tioxide .... in particular the Granular grade... . is 
specially suited to vitreous enamels and gives excellent 
batch-to-batch uniformity. 


Colour matching is easier and time is saved in frit 
blending. 


The intense opacity of TIOXIDE allows thinner coatings 
of enamels of brilliant white or clear tints. 


STAND NO. 1 CONFAIR 


More detailed information is available on request to:— 


(‘B P TECHNICAL SERVICE DEPARTMENT: 
WD) BRITISH TITAN PRODUCTS COMPANY LIMITED 


PIGMENTS 10 Stratton Street, LONDON, W.1 
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This DEINERT 
Fully - Automatic 


COPPER - NICKEL CHROMIUM 
PLATING PLANT 


recently installed at Messrs. Morris Motors Ltd., Radiators Branch, Oxford. 


Bath Capacities : Acid Copper 9460 gallons 
Alkaline Copper 2640 gallons 
Nickel 12980 gallons 
Chrome 3740 gallons 


Hourly Output : 100 racks z 1076 sq. ft. 


Dimensions : Length : 174 ft. 
Width : 20 ft. 
Height : 17 ft. 


Why not have a DEINERT-Plating Plant with its modern and advantageous features installed in your own shop ? 


Full details and advice from: 


DEILNER tang Q 


MANUFACTURERS OF ELECTRO-PLATING MACHINERY AND EQUIPMENT 
BERNHAUSEN Near STUTTGART _ GERMANY — TELEX 07 23399 


Represented in Great Britain by: T. G. S. GRAY & Co., 35 Grant Road, Lower Addiscombe Road, Croydon, Surrey. Addiscombe 7771 3. Telex 21721 
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Production 


of Graviner air - 
borne fire-protection \' 
equipment has 
certainly stepped up | 
since weve been 
using Trigec 


we. 


lf YOU have 
problems like ours — 
sass tinibiinen teas || tat eames eae remember that Trisec 
ee Zt eg representative recommended gives stain-free drying 
components took a long time to ||‘ Trisec’ metal drying assistant without polishing — 
dry in sawdust or ovens and We're now _—s Trisec’ in a finighes that retain 


trichloroethylene plant rather 


still had te smoOv 
till had to be polished to remove like a degreasing plant — and it their plating luctre. 


staining. It all cost too much in 


, , dries each batch stain-free in Get with 
time, 2ffort and money. less than a minute! in touch 
moore ———____! — 1.C.1.- today. 





S) It pays to consult 1.0.1. Meta Degreasing Service 


| IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S.wW.1 


DP.268 





Rat 











ESCOL PRODUCTS LTD. 


S-wWw-i?-: 


ION > 


PAISLEY WORKS : SWAINS ROAD: TOOTING JUNCT 


MtiTcuam 1634 (5 
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Got ’em7? 


Have you read 


“New facts about 
Paint Heating’’? 


Simple chart 

shows 16 ways to 
save paint, cut work, 
improve finish. 
Worth a stamp! 





aunoonare DeVILBISS AEROGRAIS 
“VE 
CO. LTD. DeVILBISS 
Sales Division 


A 
47 Holborn Viaduct, London E.C.1 EROGRAPH 
Tel: CiTy 4361 CrViteias 


BY 





Please send me copies of New 
Facts about Paint Heating 


Name 


Firm 





IONIC WORKS 
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The fine artistry and painstaking craftsmanship 
which went into the making of this treasured 
pitcher would be outstanding in any age. That 


it was fashioned in the sixth century B.C. 1s an 


incredible feat of human skill 





PUTTING A FACE ON IT.:- 








The ancients found their own 
techniques by a process of trial 
and error and a desire for 
greater ability 


In contrast, we at Ionic have 
found our techniques by 
increasing research and 
constant experiment 
Thus we are keeping 
ahead of the demands 

of modern industry 


IONIC PLATING COMPANY LTD 


GROVE STREET - BIRMINGHAM [8 - TELEPHONE: SMETHWICK 295! (8 lines) 
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“BI-NICKEL” 


a dual nickel system 


employing 





Semi-Bright Nickel Process 


which produces a soft, ductile, sulphur-free dey 











in conjunction with 








Bright Nickel Solution 











Both N2E and 66, possess good levellinc 
properties; can be filtered continuous! 
through active carbon; produce bright 
clean deposits in recessed areas 


For zinc alloy die-castings use 
Efco-Udylite N2E semi-bright nickel plus 
Efco-Udylite 66H bright nickel 


ght) ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 








r] 
rs 
= 
3 

2, 
06 
c 

all 

= 

“ 

aoa 

c 

e 

a 
i 
o 
E 








metal finishing journal 





METAL FINISHING... 


WE KNOW HOW 
AND SHOW HOW! 


In Albright & Wilson we have the answers. Our 
men are experts, highly trained, providing the best 
in technical service. Nothing pleases us more than 
to come along and discuss your problems—and 


solve them. 


WE PROVIDE PLANT—Automatic and manual 


plant, designed for your specific needs. We are, of 





course, always available to produce recommenda 


tions and costings. 


WE PROVIDE PROCESSES—We are leaders in the 


fields of electro-plating and chemical polishing 


Our Metal Finishing Service operates all over the 
country. We think it will pay you to talk things 


over when our man calls. Or contact us direct- 


ALBRIGHT & WILSON (Mfg) LTD. 
Metal Finishing Department 


1 Knightsbridge Green, S.W.1. Telephone: KENsington 3422 
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A twin furnace installation 
for fusing. The plant includes 
a charging machine 

and a continuous 

drying oven. 


U type fusing furnace for sheet iron 
cooker parts. Output 1500 sq. ft. 
(3000 Ib.) per hour. Rating 650 kW. 


Electric furnaces for fusing 


Three examples of METALECTRIC batch and continuous 


This furnace, rated at 10 
kW, is used for badge furnaces serving the enamelling industry. All 


ee METALECTRIC d backed by 25 
: wy; = esigns are DacKe y years experience 
UUULUUUZS in furnace building. 
3S av UAdee ieee §=6©6FURNACES LTD. 


Pan 


JINAAN AN IIIO> SMETHWICK » ENGLAND 
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PRESSURE SENSITIVE TAPES FOR EVERY USE 
MANUFACTURED BY : 


PERMACEL TAPES LIMITED 


SLOUGH BUCKS TELEPHONE SLOUGH 25521" 
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AIRGOOL TUFE-~BUFFS 
—— 


THE GREATEST EVER 
ADVANCE IN BIAS BUFFS 


%* MORE THAN DOUBLE 
THE LIFE OF ORDIN- 
ARY BIAS BUFFS 


* CONSUMPTION OF 
POLISHING COM- 
POUND ALMOST 
HALVED 


%* FASTER FINISHING 


* ‘‘ DOWN TIME °’ 
HALVED 


CONTROLLED TESTS HAVE 
PROVED THAT BUFFING 
COSTS CAN BE REDUCED BY 
UP TO 40°, BY CHANGING 
TO TUFF-BUFFS 


TUFF-BUFFS are ordinary 

Aircool Bias Buffs with an 

enormous ‘‘PLUS.’’ They are 

manufactured from a specially 

designed and treated material to 

withstand the most punishing 

treatment. Every thread of this 

material is treated with a 

permanent crimped finish to 

prevent unravelling and un- 

twisting, in addition to this it is 

impregnated with a special solu- Magnified view 
tion to increase compound ‘ ia of a cotton 
adhesion. . i thread taken 


\ from ** Tuff "’ 
The crimped threads also material to show 


eliminate internal stress and : ia 
friction which is normally set 

up in cloth when buffing, and Piette axe 
which is often responsible for } atom” 
premature tenderising and thread 
breakdown of the buff. The 

result is a fantastic increase in 

life, a far lower consumption of 

polishing compound and cooler 

running. 


JOHN HAWLEY & CO. (WALSALL) LTD. 
GOODALL WORKS : BLOXWICH ROAD: WALSALL - STAFFS. 
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Bringing You 
the Benefits 
of 50 years 


Experience 


PN od | i 0k —9 of OF © 


AUTOMATIC 
British industry can now reap the benefits POLISHI NG 
ot Acme-Efco leadership, at first hand. ana = 10) of | NG 


Acme-Efco now build this versatile range 

of compact, high economy plant with EQUIPMENT 
consequent ‘‘on the spot’’ service for large 3¢ 

or small users. From single units to 

fully automatic lines —including automatic 

loading Acme-Efco provide polishing 

and buffing equipment covering 

f all industrial applications, 

with unique features 


and at lower cost, 


ACME-EFCO LTE 


SHEERWAT 


NAP 3259 
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MEMCOL is our Trade name 


Vadue 
d UL 

eous 
namelling ? 


Frits, colouring oxides or vitreous 
enamelling—be it problem or 
straight-forward project—we, at 
Main Enamel are equipped to help. 
All our frits are shop-tested within 
our own organisation; all are prov- 
ed in production and guarantee a 
fine finish. We are specialists in the 
production of dry process enamels 
for bath finishes and can offer a 
fully acid-resisting and alKali- 
resisting lead-free enamel of 
exceptionally high workability. 
Name your problem—place your 
problem in our hands. Our Techni- 
cal Advisory Service. backed by a 
wealth of specialised knowledge 
and experience, can provide you 
with the right solution. Phone 
EDMONTON 1968 . . . or write: 


MAIN ENAMEL MANUFACTURING CO. LTD. 


GOTHIC 


WORKS. ANGEL ROAD, LONDON N.18 








TITANIUM OXIDE 


EARP OR TT FE 
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The seven pillars of 


TOTAL SERVICE 


AEROGRAPH 
DEVILBISS 


finishes the world’s products 


THE AEROGRAPH-DEVILBISS COMPANY LTD., 47 Holborn Viaduct, London, E.C.1. Tel: CiTy 4361 
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Luxol Industrial Finishes are specially 
formulated to give maximum sales-appeal 
and years of resistance to hard wear. 

Covering the widest possible range of 
products, the standard range of 21 Luxol 
Finishes will provide the perfect answer to 


your problem. 


For sales appeal from start to finish 


Ifyou have a really out-of-the-ordinary paint- 
ing problem consult our Technical Advisory 


hein ae 


INDUSTRIAL FINISHES 


Service.lf necessary they will prepare a spec- 
jal paint to meet your requirements exactly. 











BRITISH PAINTS LIMITED Industrial Finishes Division 
PORTLAND ROAD, NEWCASTLE UPON TYNE, 2 
NORTHUMBERLAND HOUSE, 303-306 HIGH HOLBORN. LONDON, W C.1. 


MERSEY PAINT WORKS, WAPPING, LIVERPOOL 


Be st . Bim ngh Bri + Cardiff - Glasgow + Leeds + Mar 
Noru » Plymouth - § Chheld « Southa pton-S ’ ind 
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ELECTRO-PLATERS 


A.LD.. A.R.B. & LA. Approv 











ELECTRO-PLATING—Chrome, Copper, \ NODISING—Chromic and Sulphuric Acid 
Nickel, Cadmium, Silver, Zinc, Bright processes. Decorative Silver Anodising and 
Nickel, Bronze, Tin, etc. Sealing in longest dimensions a speciality 
STOVE ENAMELLING CELLULOSING CHROMATIN 
PHOSPHATING PASSIVATING LACOUERIN( 
OUR FACTORY, equipped with a large, modern and 
efficient Plant, can undertake all types of Metal Finishing. 
24-HOUR SERVICE on repetition work. 
FREE collection and deliver) 


ROBERT STUART (LONDON) LTD. 


ASCHAM STREET, KENTISH TOWN, N.W.5 


Tel.: GULliver 6141 (six line 








— 


7 \ loa | 
, | E | . { : | 
| 


PLATING JIGS & annie LTD. 


Quality ... 


sui). THE FINEST 
: 3 » PLATING JIGS 
13 STRAFFORD ROAD, ACTON W.3 | iW THE TRADE 


MIDLAND REPRESENTATIVE: D. BRADBURN 
29 MORVEN ROAD, 
SUTTON COLDFIELD, WARWICKSHIRE. 
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‘“Submatic”’ ; : 
SEMI-AUTOMATIC BARREL PLATING UNIT 


AT C. LINDLEY & CO. LTD. - LUDDENDEN - HALIFAX FOF 


BRIGHT ZINC & CADMIUM 


ae 


This installation is for processing steel bolts and has an output of 2} cwt. per hour. It is 
built up from separate barrel units each with individual drive and control. This gives great 
flexibility for varying outputs as the number of barrel units making up the plant can be 
easily increased or decreased as required to meet changing conditions. Transfer of the barrel 
from tank to tank is by electric hoist and the plant is easily controlled by a single operator. 


If you are interested in barrel plating, a “Submatic”’ is worthwhile looking into straight away. 


BIRMINGHAM ° eee 0 AUS taavin 








build 


CONTINUOUS STRIP PRE-TREATMENT AND FINISHING PLANT 








Photograph reproduced by courtesy of 


a abs a rye Stordy specialise in the design and building of metal 
essrs. Coatec rip Limited, Walsall $ i e 


pre-treatment and finishing plant and this continuous 


strip coating installation demonstrates the combined 
skill of Stordy design, engineering and _ building 
experience applied to a specialised problem. 
rhis continuous strip pre-treatment and finishing line 
illustrated is designed for strip speeds up to 70 feet 
per minute and strip widths up to 15” wide 





oneR 8-3 27 We een en o GOLDTHORN HILL WOLVERHAMPTON 
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CONTINUOUS STRIP PRE-TREATMENT AND FINISHING PLANT 











Photograph reproduced by courtesy of 


ve ry ge Stordy specialise in the design and building of metal 
eSsrs oaled Strip imited, aisall x 


pre-treatment and finishing plant and this continuous 
strip coating installation demonstrates the combined 
skill of Stordy design, engineering and _ building 
experience applied to a specialised problem. 


This continuous strip pre-treatment and finishing line 
illustrated is designed for strip speeds up to 70 feet 
per minute and strip widths up to 15* wide 
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CONTINUOUS STRIP PRE-TREATMENT AND FINISHING PLANT 


Photograph reproduced by courtesy of 


A Stordy specialise in the design and building of metal 
Messrs. Coated Strip Limited, Walsall ; ” : 


pre-treatment and finishing plant and this continuous 
strip coating installation demonstrates the combined 


skill of Stordy design, engineering and building 
experience applied to a specialised problem 


This continuous strip pre-treatment and finishing line 
illustrated is designed for strip speeds up to 70 feet 
per minute and strip widths up to 15” wide 
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DAWSON Mechanised 


Solvent Degreasing Piant 


ousurves 4 frst class reception yor a fmiskes 


Solvent degreasing is not 
new, but it assumes a new 
importance with the 
Dawson continuous plant: 
important because this 
plant provides automatic- 
ally controlled operation 
free from the hazards of 
human error: important be- 
cause it exploits to the full 
the renowned degreasing 
efficiency of the solvent 


3 


trichlorethylene and _per- 
chlorethylene: important be- 
cause it ensures a really low 
solvent consumption in rela- 
tion to the quantity of parts 
cleaned. 

For full details of this 
continuous equipment and 
of smaller machines for 
batch operation, ask for a 
copy of the booklet “Dawson 
Automatic Solvent Degreas- 
ing Plaat.” 


Operation and treatment automatically controlled and free 
from the hazards of human error. 

Completely odourless operation. 

Maximum economy of solvent. 

Automatic adjustment of water consumption of condenser 
coils. 

In-built distillation system. 

Automatic self-cleansing treatment tanks. 

Heating coils removable from outside the machine. 
Fitted with large easily removed clean-out doors. 
Built-on storage tank can be provided. 





METAL DEGREASING Sole Distributors 
and DRUMMOND= ASQUITH LTD. 
PRE-TREATMENT. King Edward House, New St..Birmingham 
PLANT Tel. Midland 343/ 


Manufacturers: DAWSON BROS. LTD., Gomersal, Near Leeds. Tel: Cleckheaton 3422 (7 lines). 
LONDON WORKS, 406, Roding Lane South, Woodford Green, Essex. Tel: Crescent 7777 (4 lines). 
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A BRAVE TRY 


ALWAYS say what I mean ”’ said Alice “ at least | mean what I say, which 
is the same thing.” ‘‘ It’s not the same thing at all,” said the Mad Hatter, 
who then proceeded to demonstrate by a series of examples just how different 








a thing it is. There are, of course, many people who from time to time do not 
mean what they say, but these are deliberately attempting to create a false im- 
pression from devious motives of their own. 

In a very different category is the far greater number of people who fail in 
varying degrees to say what they mean. 

The increasingly complex nature however, of our civilization and of the political, 
philosophical and scientific concepts which are evolving within it has given a 
fatal significance to the potential damage which can arise from misconceptions 
due to inadequacy of expression in the spoken or written word. While the 
greatest potential for evil lies in the domain of political demagogy, this is a field 
which lies outside our immediate terms of reference of this page, but we are 
concerned, and vitally, with the maintenance of high standards of communication 
in the broad sciences and technologies which are pertinent to finishing metal. 

An appreciation of the difficulties inherent in maintaining clear and unequivocal 
channels of communication is implicit in the fact that the Department of Scientific 
and Industrial Research saw fit to organize last month a Conference devoted 


to a discussion of the ‘‘Problem of Communication between Science and Industrvy’’. 


This Conference was attended by some 250 delegates representing many large 
industrial organizations whose names are household words and several delegates 
from the various nationalized industries. 

During the two days of the Conference nine papers were presented and discussed, 
and from a purely practical point of view it is perhaps unfortunate that the 
papers having been preprinted, so much time was devoted to their presentation 
that the time available for contributions from the body of the meeting had to be 
severely curtailed. ‘The programme of papers ranged over a wide front discussing 
such media of communication as the press, exhibitions and conferences, films 
and television, while other papers reviewed the activities on information officers, 
teachers and information services. Many of the papers presented were well- 
written, thoughtful contributions which scored personal triumphs for their authors, 
although far greater skill was shown in analysing and assessing the scope of the 
problem than in proposing methods for its solution. 

In as much as the Conference provided a platform upon which experts could 
publicly discuss the structure and operations of their specialized communications 
activities. it can be adjudged successful, but as a contribution to the solution of 
the very serious problem which it is generally admitted exists, it must be deemed 
to have failed. Virtually although those who were present were aware of the 
existence of the problem and are taking action to overcome it, so in this sense the 
sermon was preached largely to the converted. Furthermore, there was a great 
deal of sniping at dummy targets specially put up for the occasion and largely 
irrelevant to the main issue. Nevertheless, the whole venture can be acclaimed 
as a brave try, and it is to be hoped that a further attempt be made to reach a real 
solution of the problem by the organization of the meeting on somewhat different 
lines. 
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HEADACHES TO COME 


ATURE has endowed us with a fine range 

of metals, and they fulfil most of our re- 
quirements. Neverless, someone is always try- 
ing to play new tricks with them; converting them 
to powder and sticking the powder together again 
is now a well established practice. There are, 
however, several new developments of which we 
are likely to hear much more. 

One of these is fibre metallurgy, in which a 
metal is converted to the fibrous form in much 
the same way as glass fibre is produced. The 
product can then be pressed and felted together 
to any required form by compacting and sintering, 
after which it may be rolled, machined, welded or 
subjected to a wide variety of other operations if 
desired. Fibre compacts of this type have the 
advantage of lightness, since they can look and 
feel like solid metal yet have a density as low as 
ten per cent. of that of the metal from which they 
are produced. They also are very strong and have 
a high vibration damping capacity. 

Another technique is the production of foamed 
metals, one of the most important being a foamed 
45 : 55 aluminium-magnesium alloy. This can be 
made either by adding a foaming agent such as 
zirconium hydride to the molten metal before it is 
cast, or by using a soluble salt filler, which is 
subsequently leached out, leaving a cellular metal 
with a weight of 12 to 70 lb. per cubic ft. 

Although these products are still in their develop- 
ment stages, inevitably someone is going to want 
to plate them one day! A degree of success has 
been achieved in dealing with the problem of 
plating articles made by powder metallurgy, but 
the new materials are likely to prove more in- 
transigeant. 


TO CLEAN OR NOT TO CLEAN 


OME months ago, I questioned in this column 

whether the oft-repeated advice to motorists 
to clean their chromium plate frequently to preserve 
its life is based on experimental evidence. If any 
such data exists, I have never heard of it. 

Now a Danish correspondent in the Journal of 
the Institute of Metals has carried out tests on the 
tarnishing of silver contacts, which indicate that 
thorough cleaning of silver, particularly with organic 
solvents leaves it in a highly active state and 
particularly prone to discolour. Washing in a 


neutral soap solution, followed by rinsing with 
water is the best way to délay tarnishing by sulphides 
in the atmosphere. 

Many chromium cleaners contain grease-dissolv- 
ing or removing constituents, and it would not be 
surprising if they did more harm than good. The 
subject is one which has been strangely neglected 
by investigators. 


SECOND THOUGHTS 


AM indebted to Galvanotechnik for the follow- 

ing plating story. 

A man walked into a jobbing platers’ office with 
a rather rusty motor-car hub cap, and asked for it 
to be re-chromed, adding that he would wait 
whilst it was being processed to save himself an 
extra journey. The Manager explained to the 
customer that as they were rather busy, it would 
be about two or three weeks before they could do 


,the work, and that in any case it could not be 


done while he waited. The customer replied that, 
in that case, he was prepared to do it himself, 
and putting his hand in his pocket he produced a 
small bottle and asked if they could sell him a 
small amount of chrome for the purpose. 

The Manager explained as patiently as he could, 
that there was a lot more to re-plating a hub cap 
than his visitor thought, and took him on a short 
trip around his factory, showing him the sequence 
of operations involved, from stripping and polishing 
to copper, nickel and chromium plating, inspection 
and packing. At the end of the tour, during which 
the customer looked pensive and made no comment, 
he picked up the hub cap from the Manager’s 
desk and said: “ Thinking the matter over, it 
would perhaps be better if I bought a new hub- 
cap.” 


PITFALL 


HE Consumers’ Association, publishers of 

“Which ?”, are conducting a poll on the 
subject of cars. In the course of a long question- 
naire they invite critical comment on a list of 
features of members’ existing cars, one of which 
is the “chromium.” Having regard to the fact 
that the “ chromium ” on a good many cars might 
be anything from stainless steel to aluminium, the 
results, when they appear, should be treated with 
caution. To the average motorist, of course, it is 
all ‘“‘ chrome,” which makes the collection of 
factual opinion on this subject a difficult matter. 
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A Survey of 


NON-ELECTROLYTIC CHROMATE 


TREATMENTS and COATINGS 


By W. T. LEE, F.R.I.C., A.Inst.S.P. * 


(One of a series of lectures, presented under the title of “ Recent Developments in Non-Electrolytic Metal 
Finishing” at the Borough Polytechnic, London, and published by permission of the Principal). 


ON-ELECTROLYTIC chromate conversion 

treatments are now widely used for inhibiting 
corrosion on a variety of metals and alloys, among 
which may be included aluminium, magnesium, 
copper, brass and bronze, tin, tin-zinc, zinc, 
cadmium and silver. These metals may them- 
selves be base materials of commerce which require 
protection from corrosion, or alternatively electro- 
deposits, such as zinc and cadmium on steel, to 
protect some other metal or alloy. The coatings 
thus produced may be used either as the sole 
protective, or alternatively, as a base for organic 
finishing. 

In some cases the coatings exhibit a direct 
decorative appeal, in others they may be con- 
veniently dyed to yield an attractive variety of 
pastel and art shades eminently suitable for identi- 
fication applications. 


Uses of Chromate Coatings 


Paint Bonding 

Chromate conversion coatings show many advan- 
tages when used as a basis for subsequent organic 
finishing such as painting and lacquering. The 
reason for this is probably two-fold. First, 
because there is an improvement in the adhesion of 
the paint to the base metal, and, second, because 
the system shows a considerably improved service 
life — particularly after the organic film has 
suffered mechanical damage, or has, alternatively, 
proved to be porous or otherwise defective. The 
improvement in corrosion protection is due, not 
only to the physical barrier of the film itself, 
but to a self-healing property, which continues 
to protect even though scratches or abrasions have 
penetrated to the base metal itself. Furthermore, 
because of the amorphous, gel-like structure of 
the film, together with its relative thinness, little 
absorption of paint occurs, while the final, surface 


*Silvercrown Ltd. 


appearance of the paint film is free from the effects 
sometimes associated with heavier and crystalline- 
type bases. 


Rubber Bonding 

Conversion coatings have been successfully used 
in a number of bonding applications, particularly of 
rubber or organic adhesives to metal surfaces. 


Welding, Soldering, etc. 

Welding can normally be successfully carried 
out by employing slightly higher welding currents, 
or, alternatively, particularly for spot welding, 
localized chemical or physical removal of the 
coating may be desirable. 

So far as the ease of soldering is concerned, 
this is chiefly dependent on the thickness of the 
film. The metallic bright to iridescent yellow 
films present no difficulty, but a chloride-based 
flux will be found necessary for the heavier, golden- 
yellow and olive drab films. 


Electrical Resistance'' 

Chromate conversion coatings have a low 
electrical resistance, and a large number of copper, 
silver plated and aluminium electrical and electronic 
components are successfully protected by this 
means. 


Decorative Applications 

The metallic bright coatings have a decorative 
appeal, coupled to their enhanced corrosion pro- 
tection which, for such components as internal car 
trim, cycle components, ice skates, domestic 
appliances, etc., finds widespread application. 
Similarly, the dyed coatings may have some 
limited decorative appeal, particularly on 
aluminium ; although black coatings on zinc and 
cadmium have application on matching instrument 
and optical components. 
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Identification 

The coatings may be successfully dyed and th- 
colours used for coding or identification in storage 
or on assemblies. 


Corrosion Protection 

The conversion coatings have a wide application 
as corrosion protective films in their own right. 
Practically all the magnesium of commerce, whether 
wrought, sheet or cast, is protected by these means. 
Aluminium sheeting used for architectural pur- 
poses, zinc and cadmium plated components from 
corrosion by organic vapours during storage or in 
transit, silver plated contacts from sulphide tarnish- 
ing to mention but a few of a wide variety of uses. 
Protection is also conferred against finger-print 
staining, a corrosive hazard encountered in many 
industries. 


Historical 


Progress in chromate treatments is still relatively 
recent, for although they commenced some 30 to 
35 years ago, it was the work of Anderson, resulting 
in the now famous Cronak Patent of 1936, which 
really focused attention on the protection by 
chromate ions leached from a protective film on 
zinc. Although full details of the process were 
not released until 1943,° the progress of World 
War II and its accompanying military requirements, 
followed by recurring localized military and 
political crises, material shortages and stockpiling, 
has maintained and stimulated interest in widening 
the scope and application of conversion treatments. 


Chromating Solutions 


Chromating baths usually consist of a solution 
of chromic acid and/or one of its soluble salts, to 
which is added one or more suitable activators 
such as sulphate, nitrate or chloride ions. Catalysts 
which either accelerate or retard the rate of film 
formation are now most common, together with a 
wide variety of proprietary additives which serve 
to alter the composition and physical properties 
of the film. 


Application 

In most cases the films are applied by simple 
immersion of the metal components into the 
chromating bath, frequently operated at room 
temperature, although sometimes, as in the case 
of aluminium and magnesium, temperatures up to, 
and including boiling may be necessary. Being 
non-electrolytic, the equipment used is essentially 
very simple, comprising only a suitable treatment 
tank, together with adequate swilling and drying 
arrangements. 

Materials of construction vary widely with the 
composition of the solution and its operating 


temperature, but may be plastic, earthenware, 
mild steel, stainless steel, galvanized steel or 
aluminium, to mention but a few. Extra equip- 
ment would of course be necessary if the film 
required subsequent dyeing. 

Probably the most important aspect of the after- 
treatment is the drying operation, for the film as 
formed is soft, gel-like and containing water of 
hydration. Too rapid or too severe drying will 
cause dehydration, leaving behind a film with 
considerably less corrosion resistance to humid 
and salt-spray conditions, although, somewhat 
strangely, harder and more resistant to acidic or 
alkaline environments. In many cases a maximum 
drying temperature would be 150°F., although in 
some cases, particularly with metallic bright 
coatings, boiling water may be employed. Drying 
ovens should of course be similarly regulated, 
while compressed air and warm circulating air 
are also frequently used for this purpose. 

Pre-treatment is usually equally simple ; electro- 
deposits require only adequate rinsing before 
treatment. Base metals and alloys might at most 
require alkaline cleaning and acid activating prior 
to treatment. In some cases, where foreign metal 
inserts are included in a component, some form of 
stopping-off by wax, tape or lacquer might be 
required before treatment. 

Other methods of application include spraying, 
which is particularly suitable for continuous 
treatment of strip, or on other mass-production 
lines ; or alternatively brush application which is 
extremely valuable for field service and repair 
work as well as in the treatment of components too 
large for immersion. 

In the majority of cases treatment by spray is 
quicker and carried on at a lower temperature 
than by immersion, while the times and conditions 
of brush treatment generally involve longer process 
times, and perhaps altered formulations. 


Characteristics of Chromate Films 

It is widely believed that when a metal is im- 
mersed in acorrectly formulated chromating solution, 
an oxidation-reduction reaction occurs, which 
ultimately results in the formation of a film con- 
taining, in various amounts, trivalent and hexavalent 
chromium compounds, water of hydration, and 
locked-in traces both of the metal being processed 
and the treatment solution itself. The trivalent 
chromium is thought to be present as a basic 
chromium chromate, Cr,0O;CrO;.xH,O, as 
chromium hydroxide Cr(OH),, or as a mixture of 
both. This fraction is essentially insoluble, may be 
completely colourless or coloured, and is chiefly 
responsible for the hardness, physical toughness 
and flexibility of the film. The hexavalent portion 
of the film, responsible for the characteristic yellow 
colour, contributes little or nothing to its physical 
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characteristics. Its chief function lies in its 
solubility in damp, humid, environments, when it 
is slowly leached out, thus providing a continuous 
source of corrosion - inhibiting chromate ions, 
as little as 0.0001 gm. per 1. of which is sufficient 
to offer protection to zinc. This leaching action 
is also primarily responsible for the self-healing 
action of chromate films, whereby protection is 
continued despite rupturing of the film. It might 
be imagined that the protective capacity of such a 
film would end when all the hexavalent chromium 
has been leached out, but this is not so, as Pocock? 
has demonstrated by the corrosion resistance of 
clear films containing little hexavalent chrome, and 
also by the continued resistance in salt-spray con- 
ditions of films leached of all colour during test. 

As formed, the films are gelatinous and amor- 
phous, and despite great advances in producing 
harder films of greater wet strength, are, neverthe- 
less, comparatively soft and liable to mechanical 
damage. After rinsing and correct drying, however, 
the film becomes relatively tough and flexible, 
and any damage which occurs at this stage can be 
healed by the mechanism previously mentioned. 

Whereas the early chromate films were all of 
the golden, iridescent variety, it is now possible to 
produce a wide range of coloured films varying 
from the metallic bright types to the deep golden- 
yellow and olive-drab shades. The variety of 
colours produced is usually a function of solution 
composition, time of treatment, process temperature 
and metal being chromated. The colours them- 
selves would appear to be a function of the com- 
position of the film and also its thickness. Thus, 
according to the amount of hexavalent chrome in 
the film, the variable composition of the trivalent 
portion and the degree of chemical etching or 
polishing taking place, will depend the colour of a 
film on electrodeposited zinc. 


The thickness of the films can show considerable 
variation but will usually be in the range of 0.01 
to 0.03 mil. with the colourless and faintly iridescent 
films being thinnest and the olive-drabs showing 
the greatest coating weight. The deeper coloured 
and heavier films will, of course, be most corrosion 
resistant, whether used alone or as a base for 
subsequent organic finishing. The lighter and 
clear coatings will have the greatest decorative 
appeal, which may be advantageous when used 
either alone, or possibly where only part of the 
component has to be painted ; choice is normally a 
compromise, depending on the service life ex- 
pected, the corrosive environment and the decora- 
tive or matching appeal. 


When dyeing is employed, the final colour 
obtained is a blend between the ‘'" colour of the 
dye and the colour of the film, and also depends 
on the quantity of dye absorbed and hence the film 


thickness. Deep art shades are produced by using 
deep dye shades and heavy golden to olive-drab 
coatings, while pastel shades are obtained by 
using lighter and brighter coloured dyes with 
lighter golden films. 


While the chromate film is forming on the metal, 
the solution itself undergoes chemical change. 
There is a gradual increase in the trivalent chromium 
content of the solution, there will be a continuous 
increase in metallic contamination from the material 
processed, and possibly also a carry-in of con- 
taminants from previous operations. In addition, 
the hexavalent chrome content and pH of the 
solution, normally used for its maintenance, will 
also alter and will, following chemical analysis 
and test, be replaced. Gradually, however, the 
other changes will render the solution unservice- 
able and it should be changed when optimum 
results are no longer obtainable with an analytically 
correct composition. 


With chromating times of 5 to 90 seconds, 
between 0.01 to 0.1 mil. of metal may be removed 
and in cases where either the metal being removed 
is costly, or dimensional changes cannot be toler- 
ated, this might also affect the choice of solution 
used. As might be expected, the pH of solutions 
vary considerably, and of course metal dissolution 
is greatest at the extremeties of the pH range. 
Zinc and cadmium, for instance, are dissolved 
more readily in the polishing-type dips, pH 0.0 
to 1.5, than in the duller and heavier coating 
range solutions, pH 1.5 to 3.5. 


ALUMINIUM AND ALUMINIUM ALLOYS 


With correct pre-treatment and operating con- 
ditions, chromate-based treatments of one form 
or another may be successfully applied to all types 
of aluminium and aluminium alloys, whatever their 
form. The colours obtainable vary from metallic 
bright to iridescent, golden yellow, green-bronze, 
brown and grey, to almost black, depending on the 
process chosen, the treatment given and composition 
of the alloy. Although possibly the main value of 
chromate treatments lies in their application as a 
basis for paint bonding, many are also used as a 
finish in their own right as a protection against 
corrosion, and finger-print staining, whether or not 
the components must be subsequently joined by 
welding or used for electrical contact. 

These types of treatment may be broadly sub- 
divided into :-— 

1) The alkaline treatment which essentially rein- 
forces the protective alumina coating. 
2) The chromate-phosphate type films. 


3) The newer type of acidic treatments which form 
true chromate films. 
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Alkaline Treatments (Chromate-Oxide 
Coatings) 
a) M.B.V. Process4 
This film, which varies in colour from metallic 
grey, bright to black, depending on the alloy 
processed, is produced by immersion for 3 to 6 
minutes in a boiling solution of :— 
Sodium Carbonate — 3 to 8 oz. per gal. 
Sodium Chromate — 0.5 to 4 oz. per gal. 
It consists essentially of chromium and aluminium 
oxides in various proportions. High copper alloys 
do not normally give good films by this process ; 
satisfactory films can be sealed by immersion in a 
hot solution of waterglass, or may be dyed, both 
by inorganic chemicals such as cobalt and copper 
nitrates, and also by certain organic dyestuffs. 


E. W. Process4 

This is essentially a modification of the previous 
process. A small quantity of sodium silicate is 
added to the solution and an almost transparent, 
but more corrosion-resistant film is obtained by 
ten minutes’ immersion at, or near boiling point. 
A wider variety of alloys, including those of the 
Duralumin type may be treated in this solution, 
which has, however, a shorter life-time than the 
M.B.V. The films may be sealed by immersion in 
hot waterglass solution. 


Pylumin Process 
There are many other processes which are 
similar in type to the M.B.V. process and the one 
most widely used in this country is the Pylumin 
process. The processing solution consists of :— 
Sodium Carbonate — 8 oz. per gal. 
Sodium Chromate — 3 oz. per gal. 
Basic Chromium Carbonate — | oz. per gal. 
The chromium carbonate is replaceable by the 
carbonates of nickel, cobalt, manganese or titanium. 
Treatment consists of 3 to 5 minutes immersion in 
the boiling liquid, when a satin-grey or iridescent 
finish is formed. By increasing the concentrations 
quoted and including some caustic soda in the 
formulation, lower operating temperatures may be 
used. These solutions can be maintained over an 
extremely long life-time by simple chemical 
analysis, and also possess the advantage of being 
suitable for all aluminium alloys. 


Alrok Process 


A further alkaline treatment consists of 20 
minutes’ immersion in boiling solution of :— 
Sodium Carbonate — 3 oz. per gal. 
Potassium Dichromate — 1 oz. per gal. 
Greenish-grey coatings are produced which have 
a more distinct yellow appearance after sealing in a 
hot dichromate solution. 


Acid Treatments (Chromate-Phosphate 
Coatings) 

Although several proprietary treatments are 
available — probably the best known is the Aloch- 
rom © range of processes. The solutions employed 
consist essentially of mixtures of chromates, 
phosphates and fluorides present in very carefully 
defined quantities, an example of which is :— 

F/CrQ, ratio — 0.18 to 0.36 

Fluoride — 4 gm. per I. 

Chromic Acid — 17 gm. per l. 

Phosphate — 60 gm. per I. 

pH —1.7to 1.9 
The coating produced, varying from iridescent 
yellow to olive green, consists of chromium and 
aluminium phosphates, water of hydration and 
traces of mixed metal fluorides. Application by 
immersion is normally carried out in the range 1- 
minute at 120°F. to 5-minutes at room temperature. 

The process is also suitable for spray treatment, 
a typical time cycle for which would be 15 to 30 
seconds at 65 to 90°F. During treatment a sludge 
of aluminium and chromium fluorides and chromium 
phosphate is formed and should be removed when 
necessary by decantation. The solution is con- 
trolled by chemical analysis. 


Acid Chromate Treatments 


In the last few years, processes based on acidified 
chromate-fluoride solutions have gained steadily in 
prominence. The coatings produced, normally 
0.000005 in. to 0.00002 in. thick, vary in colour 
from metallic bright to deep, golden yellow and 
brown. They are believed to consist essentially 
of trivalent and hexavalent chromium compounds 
as well as some aluminium and fluoride ions. 
These coatings can be applied to practically all 
aluminium-based alloys by means of spray, im- 
mersion or brush. 

One typical process, 7.e.:—Kenvert No. 40 is 
operated at pH 1.6 and at a temperature between 
90 to 120°F. Immersion is from 30 seconds to 
4 minutes, during which time the coating changes 
from colourless to deep golden-bronze. As with 
most chromate conversion coatings, the corrosion 
resistance increases with increasing depth of colour, 
or, in other words, thickness. 

The solution is normally controlled by titration 
of chrome content and also pH. If the pH of the 
solution is too high, a grey film, devoid of hexa- 
valent chrome will be produced ; while too low a 
pH prevents formation of the coating. 

When maximum corrosion protection is required, 
the final hot rinse should not exceed 150°F., 
prolonged immersion in boiling water will com- 
pletely bleach the film. 

For identification purposes the chromate coating 
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may be dyed a wide variety of colours, or otherwise 
forms an excellent base for subsequent painting. 
As a finish in its own right, it has found wide 
application both in the so-called “‘ architectural ” 
green shades and also in electronic applications 
where freedom from colour might be a desirable 
property. 

The chief merit of all three types of coating is 
of course that they provide the metal processed 
with protection from corrosion. Compared to 
anodizing, the application is extremely economical, 
while pre-and after treatments are simple and 
un-demanding. Many have the advantage of 
being applied by brushing or spraying, thus 
enabling field work, or continuous treatment to 
be carried out on a scale considered impossible for 
electrolytic treatment. Moreover, components with 
base metal inserts, blind holes or even tubular 
components themselves may be treated. The 
solutions are easy to control and operate during 
their service life, and equipment is essentially 
confined to the process tanks, with, on occasions, 
suitable heating facilities. 

Physically, these coatings are usually softer and 
more flexible than anodized coatings which may 
be advantageous if the component is subsequently 
subjected to any deformation after treatment. 
Anodic coatings on the other hand, are thicker, 
harder, more wear-resistant and corrosion-resistant, 
and may be more permanently and decoratively 
dyed than conversion coatings. 

Regarding the three types of chromate treatments 
discussed, the chromate fluoride type appears to 
be gaining steadily at the expense of the reinforced 
oxide type ; although as some workers have 
demonstrated, much depends on the ultimate 
purpose of the coating as well as the type of in- 
stallation envisaged. 


MAGNESIUM AND MAGNESIUM ALLOYS 


One of the most widely used treatments for 
magnesium is the so-called Dow No. | Pickle,’ 
which produces coatings varying from light grey 
to yellow brown in colour. The colour of the 
film depends both on the composition of the 
solution and also of the alloy treated. There are 
actually two versions of this process, formulated 
as follows :— 

a) Sodium 
Dichromate 
Nitric Acid 


— 30 oz. per gal. 
— 25 to 50 oz. per gal. 
and 
Sodium 
Dichromate 
Nitric Acid 
Sodium 
Fluoride — 2.5 oz. per gal. 
Ammonium and potassium fluorides can be 
equally well used. The first version is used for 


— 30 oz. per gal. 
— 25 to 30 oz. per gal. 


wrought alloys which are normally processed for 
30 seconds to 2 minutes at 70 to 90°F. After a 
further 5 seconds’ drainage time, the components 
are thoroughly rinsed and dried. This solution 
can also be applied by brushing, to components 
too large for immersion and to others actually on 
site. Although steel or brass inserts do not prove 
harmful to the solution, they are etched by it 
and if this is undesirable, must be stopped off. 
The second solution is used for cast alloys which 
are again treated for 30 seconds to 2 minutes at 
70 to 90°F. The addition of the alkali fluoride is 
necessary to minimize the chance of forming 
powdery grey films, which are pyrophoric and thus 
constitute a fire hazard as well as being useless for 
service. Powdery brown films may also be en- 
countered ; these, however, are not pyrophoric 
and are usually produced from solutions of in- 
correct composition, or otherwise by faulty operating 
conditions. The solution itself does deteriorate in 
service and after several replenishments is finally 
disposed of and re-made. 

A further treatment, the Dow No. 7°’ 
superior results to the No. | Pickle. 
comprises :— 

Sodium Dichromate 
Calcium or Magnesium 
Fluoride — } oz. per gal. 

Treatment is by immersion in the boiling solution 
for 30 minutes and the finish obtained varies from 
a light- to dark-brown coloured film. This 
process is superior to the former in that almost all 
alloys can be treated, and that because of the more 
moderate pH, 4.0 to 5.5., dimensional changes are 
negligible, which allows the treatment of machined 
components. 

This solution has a long lifetime and is adjusted 
by chemical determination of the dichromate con- 
tent and pH. Unsatisfactory deposits may be 
obtained on high-manganese alloys, or improperly 
prepared metal, from an improperly controlled 
solution or because of contact between work and 
the vat. 

The two processes are sometimes employed, in 
the order described, as a two-stage process, but the 
dimensional changes occurring in the first stage 
preclude the treatment on machined parts. 

A cold solution which has found favour in this 
country is the M.E.L.‘*) chrome-manganese bath 
which consists of :— 

Sodium Dichromate 
Manganese Sulphate 
Magnesium Sulphate 
Wetting Agent as required. 

The pH of the solution may be varied from 4.0 
to 6.0 and heating may be employed to reduce the 
time of treatment which varies from two hours at 
room temperature to only 5 minutes at boiling 
point. The film varies in colour from very dark 


claims 
This solution 


— 20 to 30 oz. per gal. 


— 16 oz. per gal. 
— 8 oz. per gal. 
— 12 oz. per gal. 
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grey to glossy black. The solution is simple to 
control and operate and can also be used in a 
variety of tanks, plastic, steel, galvanized etc., 
depending on temperature. A further process 
which has achieved commercial success in the 
country is the R.A.E. process which produces a 
hard and durable grey black film on the metal. 
The composition of this solution is :— 
Ammonium Dichromate — 2} oz. per gal. 
Potassium Dichromate — 2} oz. per gal. 
Ammonium Sulphate — 5 oz. per gal. 
with the pH adjusted to between 5.9 to 6.1 by an 
addition of 10 to 20 ml. per gal. ammonia. 

Treatment consists of 30 minutes’ immersion 
in the boiling solution. 

The disadvantage of this solution is that the 
composition is very important, particularly the 
chromic-acid : sulphate ratio, while the chloride 
content must also be kept very low. The pH limit 
is also rather narrow, and the ammonia is rapidly 
lost both because of the high operating temperature 
and also by chemical action. 

A further process is the Tridur Mg process‘”’, 
which when operated at pH 1 to 1.3 producesin 30 
to 90 seconds a golden-brown chromate film at 
room temperature. This process is analagous to 
the acidic treatments on aluminium and because 
of its simplicity, and application may gain further in 
popularity. It can be applied by spray as well as 
immersion and is thus satisfactory for mass product- 
ion purposes. 


Copper, Brass and Bronze 


On these materials the colours normally obtain- 
able vary from metallic bright to yellow brown. 
They may be produced from a variety of solutions 
based on chromic acid to which is added other 
mineral acids and proprietary additives, formulation 
chiefly depending on the composition of the metal 
to be treated. These baths have several advan- 
tages over conventional acid treatments, thus :— 
1) They are essentially non-fuming and dispense 

with the need for fume extraction. 

A passive film is formed which subsequently 
inhibits corrosion and surface tarnishing. 

The rate of attack on the metal is more care- 
fully controlled and brighter and more uniform 
results are obtainable over a wider range of 
conditions. 

Treatment times in such solutions vary from 
10 to 60 seconds at temperatures varying from 
room to 140°F. As a general rule, maximum 
brightness is obtainable, with higher concentration 
baths used at higher temperatures, with maximum 
passivation the reverse. As the concentration may 
vary from 3 to 30 per cent., the economics involved 
in using higher temperatures and concentrations 
is of obvious importance and optimum rather than 
maximum results should be aimed for. 


Similarly, if the work should require preliminary 
pickling, a less expensive pickle could be employed, 
prior to chromating. If the work is to be painted, 
or left with the chromate film as a sole protection, 
the only after treatment required is the necessary 
swilling and drying. If, however, the work must 
be electroplated, it is first necessary to destroy the 
passive film, and this is best accomplished by 
dipping in dilute sulphuric acid. Great care 
should also be taken that none of this acid dip 
is carried into, e.g. a bright nickel plating solution, 
as this could eventually cause irreparable harm. 

Other major uses of chromate treatments in 
this field are the dichromate-based rinses following 
copper, brass or bronze plating in cyanide-based 
electrolytes, and also a variety of dichromate based 
pickles for such alloys as nickel silver and beryllium 
copper. 


Tin and Tin-Zinc 

The treatment most widely used for the pro- 
tection of electrodeposited and hot-dipped tin 
coatings is that recommended by the Tin Research 
Institute. This process involves immersion for 3 
to 5 seconds at a temperature of 195 to 205°F., in 
a solution comprising :— 

Sodium Chromate 
Caustic Soda — 3 oz. per gal. 
Wetting agent — trace 
The film so formed is colourless, and after the 
usual careful swilling and drying forms a satis- 
factory protection, not only against humidity, but 
also against stains caused by heating or contact 
with certain foodstuffs. 

Other versions of this solution containing 
mixtures of dichromates with caustic soda and 
condensed phosphates have been proposed for 
rather heavier films. 

These solutions, with a pH of approx. 12.5, 
cause no attack of the base metal and are thus part- 
icularly attractive because of this. Tin-zinc may be 
protected‘! by immersing the deposit in a 2 per cent. 
chromic acid solution for period of 5 to 15 secs. at 120 
to 180°F., the film so formed being colourless if a 
sulphate-free grade of chromic acid is used. A 
slightly yellowish colouration is obtainable in the 
presence of certain anions, particularly sulphate. 

An alternative treatment immersion at room 
temperature in a solution comprising :— 


— } oz. per gal. 


Sodium Dichromate 


— 10 gm. per |. 
Sulphuric Acid 


— 0.33 gm. per I. 


Zinc and Cadmium 
As has been previously mentioned, the Cronak 
process for the passivation of Zinc was the true 
commencement of all modern chromating pro- 
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cesses. The solution chiefly used in this country 

comprises :— 

Sodium Dichromate — 200 gm. per I. 
Sulphuric Acid — 6.6. ml. per 1. 

It is of course the solution on which the well- 

known D.T.D. 923 Specification is based, and 

until the last year or two has been used almost 
exclusively. 

With a correctly balanced solution, treatment 
time can be varied in the range 5 to 10 seconds. 
The colour of the film produced is iridescent 
green or yellow-green — over-treatment producing 
a non-adherent brown film. The film has good 
protective qualities and to pass Specification must 
be capable of protecting zinc from its white cor- 
rosion products during a test comprising exposure 
for two 16-hour cycles at 55 C. and minimum 95 
per cent. Relative Humidity followed by cooling 
to 30°C. Some of the weaknesses of this process, 
however, are :— 

1) The very narrow time range for successful 
treatment, which is very much at the dis- 
cretion of the operator. 

The film is soft when wet and makes any form 
of bulk treatment dangerous. 

The time factor prevents barrel-plated work 
being chromated actually in the barrel. 
Difficulty of obtaining uniform results on 
automatic plants where, in spite of sub-lift 
mechanisms, the components at the bottom 
of a jig would be immersed for a longer period 
than those at the top. The transfer time is 
an additional drawback. 

The rate of metal removal could be somewhat 
high. 

The coating is unsuitable for many applications 
where decorative appeal or colour matching 
is required. 

The first steps taken to obviate some of these 
difficulties lay in two directions. The first was the 
development of additives to the solution, which 
were able to slow down the rate of film formation 
so that more flexible operating conditions became 
possible. The second lay in the development of a 
more decorative finish by means of a two-stage 
process consisting of a combined polishing /chrom- 
ating treatment in a solution based chiefly on 
chromic acid with additions of nitric and/or sul- 
phuric acids, followed by a leaching treatment 
carried out in one of several different weakly 
alkaline solutions, or alternatively, in dilute phos- 
phoric acid. This second stage essentially leached 
from the film most of the hexavalent chromium, 
leaving an almost colourless film of trivalent 
chromium which had good physical properties 
and conferred a high degree of protection in more 
acidic or alkaline conditions. 

In addition to chromating some degree of 
chemical polishing also occurred, so that the finished 


result was usually of enhanced appearance, either 
to the electro-deposit itself or the electrodeposit 
brightened in nitric acid. The film before leaching 
was of a fairly iridescent appearance, itself quite 
attractive and containing hexavalent chromium so, 
that if warranted, the leach could be left out and 
the greater protection thus obtained. An example 
of this type of process is that covered by Speci- 
fication D.T.D. 900/4299. 

This enlargement to the original dichromate 
sulphuric acid bath for many years covered gaps 
in the procedure, but were themselves subject to 
disadvantages. Thus, the rate of metal removal 
was rather high if a treatment time of 5 to 10 
seconds was exceeded, so that although the film 
produced would have been satisfactory, it would 
have proved too costly for either barrel or automatic 
plants. Added to this, the fairly concentrated 
solutions employed led to difficulties of waste 
disposal and handling while in some cases the 
extra operation, 7.e. leaching, never became accept- 
able. 

More recently, work has been directed towards 
producing a considerable number of solutions, all 
with particular, but slightly different properties, so 
that a ready choice may be made. Thus, treat- 
ment times have been decelerated to as long as a 
90-second immersion, without too much removal 
of metal. 

One individual process (Kenvert 17A)@" can, by 
only a very simple adjustment, be used over an 
immersion range of 5 to 50 seconds, both without 
unduly affecting the appearance, nor yet removing 
much more metal. The finish obtained is clear, 
bright, of attractive chrome-like appearance and 
sound protective quality ; this being achieved as a 
one-stage treatment in extremely dilute solution. 

The use of more dilute baths is, in fact, a feature 
of modern chromating practice, effecting con- 
siderable monetary saving, as well as being easier 
to handle and subsequently destroy. They are also 
invariably maintained during production by simple 
analytical checks, and where the through-put 
justifies, can be readily discarded and rapidly re- 
made. A further feature is the wide variety of 
coloured films which can be consistently produced 
by one-dip treatments, thus, for instance, on 
electrodeposited zinc, metallic bright, iridescent 
green and yellow, golden yellow, green-bronze and 
olive-drab, and similarly for Cadmium plate. The 
composition of the films is of course different, 
as also their thickness, and because of this, there 
will be a difference in their protective value, typical 
values of which are reported herewith :— 

Clear Metallic — 24 to 100 hours. 
Iridescent — 100 to 120 hours. 
Yellow-green bronze — 100 to 200 hours. 
Olive-drab — 100 to 500 hours. 


Continued in page 193 
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A Students’ Guide: 8 
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Compiled by A. ALEXANDER 


INTERNAL MECHANISM OF AN ELECTROLYTIC 
CELL 


N the foregoing an attempt has been made to 

present a picture of what happens when an 
electric current is passed through a plating solution. 
Since it is extremely important that the student 
should be able to form the picture in his mind, 
it is proposed now to consider the actual mechanism 
of the current passing from one metal electrode to 
another suspended in an electrolyte. For sim- 
plicity, two sheets of nickel will be considered, 
suspended in a solution of nickel sulphate. 

As previously mentioned, metals are composed 


of atoms, each containing a nucleus made up of 


protons and neutrons, with a system of electrons 
revolving round it. Some of these electrons are 
less firmly bound than others and are thus able 
to move from one atom to another, circulating 
first round the nucleus of one atom and then the 
nucleus of another and so on. It is the motion 
of these electrons which keeps the atoms in their 
relative positions in the lattice. Assume that the 
two metal electrodes are connected by means of a 
copper wire to a small generator. When the 
generator is set in motion the magnetic forces 
acting on the metal of the armature windings push 
the electrons on in a stream through the copper 
wires. If the circuit is open, that is to say there 
is no continuous circuit between the two terminals 
of the generator, a concentration of electrons will 
build up at one terminal while at the other terminal 
there will be a deficiency of electrons. After a 
very short time no further current of electrons will 
be able to flow and an electro-motive force is set 
up between the two terminals. As soon as these 
are connected to the two electrodes, current can 
flow through the system and there will be a steady 
flow of electrons through the wire. Any electron 
may be considered as flowing steadily in one 
direction, moving along the wire and into the 
nickel plate suspended in the solution. When it 
arrives at the metal solution interface the electron 


will not be able to pass across the solution in the 
same manner. It remains at the interface until a 
metal ion, which is a metal atom lacking an electron, 
approaches the interface. The electron will then 
be able to start circulating round the nucleus of 
this ion. As the solution being considered is a 
nickel solution, the nickel ions will have two 
electrons less than the atoms in the metal lattice 
so two electrons will become absorbed into the 
atomic system before the ion is discharged and 
becomes a normal atom of nickel Once this has 
happened the atom will take up a place on the 
surface of the metal sheet and become part of its 
lattice structure. 

At the other electrode, electrons will be with- 
drawn from the surface to pass through the wire 
and back to the generator. Since the surface 
atoms of the nickel sheet are bound to it by a 
circulation of these electrons, if the electrons are 
pulled away the atoms will be no longer bound 
but will be free to move into the solution and when 
two electrons have been pulled away from an 
atom it will become an ion and enter the solution. 

As a result of this mechanism nickel will be 
dissolved from one plate and deposited on the 
other. 


Electrode Potential 


It is well known that a certain amount of resis- 
tance is experienced when moving a body from 
rest, and it is necessary to use force to overcome 
this resistance before the object will move. It is 
also well known that the amount of resistance 
encountered depends to a large extent on the 
local conditions. The same thing is, of course, 
true of electrons. When the generator is set in 
motion the electrons are pushed along the wire 
but some resistance is encountered to their move- 
Ment so it is necessary to generate a certain amount 
of force before they will move. The resistance 
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depends on the nature of the metal or other con- 
ductor through which they are passing, its size 
and temperature, and other physical conditions. 
A large force is not required to push the electrons 
along a copper wire because copper has a high 
conductivity, that is to say it is easy for electrons 
to move through it. On the other hand a much 
larger force is required to push the electrons on 
to the metal ion in the solution. This force 
known as an electro-motive force, can be measured 
and is expressed in volts. If the force required to 
move the electron through different parts of the 
circuit is measured, the resistance of each part 
can be calculated. It will be found that a com- 
paratively high force is required to push the 
electron from the surface of the cathode to the 
solution. The resistance of the solution will be 
approximately equal all through and the force 
required will increase in proportion to distance 
between the two plates. Again, some additional 
force at the anode will be necessary to get the 
electrons away from the surface of the metal. The 
voltage between the solution and the cathode is 
called the cathode potential and that between the 
solution and the anode, the anode potential, while 
that between the solution nearest the cathode and 
the solution nearest the anode is called the IR 
drop or internal resistance of the cell. If the 
current flowing along a piece of wire is measured 
and the voltage across the ends, it will be found 
that the current is proportional to the voltage, 
that is to say if the voltage is doubled the current 
is doubled (Ohms law). This is because the 
resistance of the wire remains constant, assuming 
that its temperature does not vary. If, however, 
the voltage across the two electrodes in the cell 
already described, is considered it will be found 
that the relationship does not hold good and that 
by doubling the voltage only a small increase in 
current will result. If the voltages between differ- 
ent portions of the cell are measured it will be found 
that an increased voltage is required at one 
or both of the interfaces, and the resistance of the 
solution itself, again assuming that the temperature 
and composition do not vary, will remain constant. 
The resistance between the metal plates and the 
solution will vary quite considerably with the 
amount of current flowing or, to be more precise, 
the current density, defined as the amount of 
current flowing across unit area. 


Current-Voltage Curves 


If an electrolytic cell is connected through a 
variable resistance to a source of current, it is 
possible by altering the variable resistance, to 
increase or decrease the voltage across the cell. 
If an ammeter is placed in circuit to measure the 
current, and the voltage across the cell measured by 
means of a high resistance volt-meter or potentio- 


meter one may be plotted against the other. This 
plot will not normally be a straight line as would 
be the case if an ordinary coil of wire or other type 
of resistance was being considered, but a curve 
which sometimes has points at which it changes 
direction entirely. 

If a cell composed of two copper plates hanging 
in an acid copper sulphate solution is considered 
and the voltage increased slowly it will be noticed 
that the current will increase fairly rapidly at first 
but the rate of current increase becomes less above 
a certain voltage. A point will eventually be 
reached when the current increase stops, and quite 
a large voltage increase is necessary before any 
further increase in current is obtained. This is 
usually due to a change in the reactions taking 
place at the metal solution interface. It is usual 
to measure not the voltage across the whole cell 
but the voltage difference between one electrode 
and the solution adjacent to it. If this is done for 
the cathode of the system described above a rather 
similar curve, Fig. 1 will be obtained with a definite 
jump when the voltage is raised to a certain figure, 
depending on the composition and temperature of 
the solution. Further voltage increases will result 
in hydrogen being evolved at the cathode. What 
has happened is that as the current is increased 
more and more metal ions are being discharged 
until the concentration of these in the solution 
adjacent to the cathode is no longer sufficient to 
carry the current flowing through the cell. Under 
these circumstances part of the current must be 
carried by the hydrogen ions and these will then 
be discharged on the cathode face but since it 
takes more effort to discharge these ions than the 
copper ions, a greater force will be required and 
therefore the voltage will increase. 


Fig. 1.—Graph of current against cathode potential showin 
gz ) 4 
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If the same measurements are taken on the 
anode it will be found that a similar state of affairs 
is produced. The reason for this may not, at 
first, be clear because as there are plenty of atoms 
on the copper surface, it would be assumed that 
the rate of withdrawal of electrons was unlimited. 
In point of fact, however, this is not so because the 
copper ion, that is the copper atom with two 
electrons withdrawn from it, can only enter the 
solution if there is available a negatively charged 
ion, for example a sulphate ion to balance it. 
If there are insufficient sulphate ions present at the 
interface then the metal ion cannot get away and 
will form a block which prevents further current 
flowing. In practice this happens particularly 
when the solution is cold because at lower tem- 
peratures the ions cannot diffuse so quickly. 
Then, the anodes will “ polarize” and it will be 
found impossible to pass any current from the 
anode to the solution. This effect may be quite 
pronounced and it is often found that a layer of 
basic salts or other material is formed on the 
anode so that it will not function normally until 
it has been taken out of the solution and cleaned. 


Chromium 

So far only fairly simple cases of ions being 
dissolved from and deposited on, electrodes have 
been considered. Some of the cases however 
which are met in practice are more complicated 
theoretically, for example chromium deposition. 
In the case of chromium, this metal is present in 
the solution as chromic acid. Chromium can 
form three different ions, a divalent ion, that is an 
atom of chromium lacking two electrons; a 
trivalent ion, an atom lacking three electrons ; and 
a hexavalent ion, lacking six electrons. In the 
normal chromium solution it is probable that both 
trivalent and hexavalent ions are present but the 
greater portion of the chromium is in the hexavalent 
state. It is doubtful whether there are any divalent 
ions, however, in the solution, although some may 
be formed in the cathode layers. 

A considerable amount of controversy has taken 
place over the exact mechanism of the deposition 
of chromium, and a chromium deposit would 
not be expected from a solution of this nature 
because the hexavalent ion in chromic acid would 
form a CrO, ion and, being a negatively 
charged ion would migrate towards the anode. 
In point of fact, however, chromium can be plated 
from such a solution provided it contains a small 
amount of some other anion, for example sulphate 
or fluoride. 

In order to investigate the conditions under 
which this action takes place, a number of current 
voltage curves have been plotted for a metal 
cathode in a chromic acid solution. It is found 
that if this is carefully done there are a series of 


steps in the curve in which the voltage shoots up 
and the current comes down. As the voltage is 
steadily increased the curves go on normally for a 
short period and then another step will take place. 
Four such curves have been described. 

In the case of copper, a step of this type generally 
means that there is a change in the reaction of 
the electrode and, in point of fact, this is also the 
case with chromium. If a lead anode and a steel 
cathode are placed in a solution of chromic acid 
containing a small amount of sulphate and the 
voltage gradually increased, it will be found that 
after a time a small current flows which increases 
steadily as the voltage is raised. If the cell is 
carefully examined it will be seen that the electrolyte 
is darkening round the cathode but that no gas is 
evolved and on removing the cathode no chromium 
will have been deposited on it although a little 
adherent brown deposit of a chromium salt will 
be found. What has been happening is that the 
hexavalent chromium has been reduced to trivalent 
chromium at the cathode and the trivalent chrom- 
ium has formed a complex salt with the chromic 
acid. This accounts for the darkening of the 
solution. 

If the current is again allowed to rise steadily 
a point will be found where the voltage suddenly 
shoots up and it will not be possible to get a stable 
reading at this point, the voltage and current often 
going up and down in opposite direction, but with 
a small further increase it will be possible to obtain 
a stable reading and it will be seen that there is a 
considerable increase in the voltage and that on 
examining the cell, gas will be seen forming at the 
cathode and rising to the surface. A point has 
now been reached similar to that found with the 
acid copper cell where hydrogen is being liberated 
as well as reducing the hexavalent chromium. If 
the cathode is removed and inspected, however, 
there will still be no deposit of chromium on it. 

By continuing to increase the current through 
the cell another step in the voltage will be ex- 
perienced. If the current is increased slightly 
over this value and then held steady after a short 
time a deposit of chromium will be formed on the 
cathode. 

From this study of the solution it will be seen 
that the first action of the current is to reduce the 
hexavalent to trivalent chromium, the second to 
liberate hydrogen and the third to reduce the 
trivalent chromium to the metal. It has been 
claimed that there is some evidence also to show 
that the trivalent ion is reduced to divalent before 
actually producing a metal deposit but this is 
somewhat doubtful. 

As mentioned above, the exact mechanism of 
this deposition is still somewhat controversial 
but this case is described to explain how investi- 
gation of current and voltage curves may assist in 
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discovering the exact mechanism taking place at a 
cathode. If it could be discovered exactly what 
happens under a given set of conditions it would 
be much easier to control the process. It is 
therefore important, for a student to understand 
exactly what is going on in the cell and be able to 
think of this in terms of the motion of ions in the 
solution and the electrons through the metal 
electrodes. 


Anodic Oxidation of Aluminium 

With a cell containing sulphuric acid only and 
two aluminium electrodes suspended in it a rather 
different state of affairs prevails. If a current is 
passed from one sheet of aluminium to the other, 
at the cathode the current will be carried from the 
solution to the aluminium plate by the hydrogen 
ion of the acid, which will be discharged on the 
cathode surface to give hydrogen gas. Since there 
is nothing but sulphuric in the solution, nothing 
else will be deposited and no change will take 
place on the cathode surface itself. 

At the anode, however, aluminium atoms will 
be released from the surface but these will not 
enter the solution as aluminium sulphate but will 
be oxidized in the surface layers forming aluminium 
oxide. If the layer of the solution adjacent to the 
anode is considered it may be assumed that the 
sulphate ion being negatively charged will approach 
this, and, giving up two electrons to the surface, 
will react with the water of the solution to form 
sulphuric acid liberating oxygen. This oxygen 
will react with the aluminium of the surface pro- 
ducing a layer of oxide and this layer will remain 
firmly adhering to the surface of the aluminium. 
As this process continues the thickness of the 
layer will grow but after a time a certain amount 
of the oxide from the surface will be chemically 
dissolved by the acid in the solution forming 
aluminium sulphate. Since the layer formed 
under these conditions is not completely continu- 
ous the current will continue to flow but it is 
usually found, particularly at normal temperatures, 
that the thickness of the oxide layer will not increase 
greatly after a certain time. If, however, the 
solution of the oxide is reduced by reducing the 
temperature then it is possible to build up thicker 
coatings, i.e., deep anodizing and hard anodizing. 

If instead of using sulphuric acid oxalic acid is 
used it will be found that the layer so formed will, 
when reaching a certain thickness, cease to conduct 
and the current will fall off after a time. Even 
when a higher voltage is used, e.g. 40 or 50 volts 
no appreciable current will be obtained through 
the solution and ah insulating layer will form on the 
surface. This is somewhat similar to the effect 
described on the copper cell with the anode polar- 
ized. These reactions form the mechanism of the 
commercial process known as “ anodizing.” 
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Fig. 2.—Graph of current against anode potential showing 
the extent of the electropolishing conditions. 


Electro-Polishing 


A good deal of interest has been aroused lately 
in processes for electro-polishing or perhaps more 
accurately, electro-brightening of metal surfaces. 
By making a piece of metal the anode in a suitable 
solution under suitable circumstances it is possible 
to produce a bright polished surface on it. This 
process has been used commercially with some 
success. Normally when the metal dissolves from 
an anode it does so preferentially at certain crystal 
faces because, as previously mentioned, it requires 
less energy to remove a metal ion from certain 
faces of a crystal than others. The result of this 
is that the surface becomes etched and the crystal 
facets show up giving a matt appearance. 

If however, we can chose conditions so that the 
energy required to remove metal from various 
crystal faces and from crystal boundaries is approxi- 
mately the same, then the metal will be removed 
equally from all parts of the surface and the etched 
appearance will not be produced. If a piece of 
metal is suspended in an electrolyte and a small 
current passed through it, the voltage across the 
interface will be low and therefore it is much more 
likely that the metal will dissolve from those 
portions of the interface from which it is most 
easily removed. If however this current is con- 
siderably increased a much larger potential across 
the interface is produced and if this is increased 
sufficiently the slight difference in potential between 
the different crystal faces will become insignificant 
in relation to the whole so that metal will be 
dissolved fairly equally from all parts. If a 
solution is chosen which requires a high potential 
for the metal to dissolve into it this will again 
increase the potential at the interface and enhance 
the effect described. Current voltage curves can 
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be plotted for the anode Fig. 2, and they take a 
somewhat characteristic form. At first the current 
will rise with the voltage but after a time a point will 
come when the curve turns over and further increases 
in voltage produce practically no increase in current. 
Then on increasing the voltage further the current 
will again start to rise, although probably rather 
more slowly. Electro-polishing generally takes 
place on the flat portion of this curve. If the 
current does not vary greatly with the voltage 
then it suggests that small changes of voltage will 
not produce changes in the rate at which the metal 
is dissolving which must, of course, be proportional 
to the current and therefore that the metal will 
dissolve equally from all parts of the surface. 

However, dissolving metal equally from all parts 
of the surface will not, in point of fact, change the 
contour of that surface and will not therefore 
brighten it. Metal must be removed preferenti- 
ally from the outstanding portions of the surface 
than from the re-entrant portions. Again a good 
deal of controversy has arisen as to the exact 
method by which this is accomplished and several 
theories have been put forward. It is quite possible 
that the actual mechanism is a combination of 
s2veral of these. 

If a rough surface is considered and the surface 
assumed to be of wave form we can imagine what 
will happen if the metal is dissolved away equally 
from all portions of this wave. If the peak of the 
wave is considered, then as the metal dissolves, 
the surface of this will recede at a certain steady 
speed. A portion down the slope of the wave, 
will also recede but since there is a surface on each 
side of the peak this part of the metal will be 
attacked from both sides and will be eaten away at 
something like twice the speed. At the trough of 
the wave, however, there will be no side action and 
it will be attacked at the same speed as the peak. 
If these lines are plotted it will be found that due 
to this side action, the outstanding portion of the 
surface will be eaten away more quickly than the 
re-entrant portions and this will tend to flatten it. 

If the wave and the electrolyte surrounding the 
surface is again considered it will be seen that 
since the outstanding portion of the surface projects 
into the solution the current distributed will be 
higher at this portion than at the re-entrant portion. 
This will mean that more metal will be dissolved 
from these portions which will again tend to 
produce a flattening effect. Finally, there is a 
possibility that some of the solution products from 
the metal surface will tend to congregate in the 
re-entrant portion of the surface and produce an 
insulating film protecting these so that the 
prominent portsions tend again to dissolve more 
quickly. 

It is possible that all these three reactions may 
take place and some experimental evidence has 


been found for them. However, it is an experi- 
mental fact that a considerable amount of smooth- 
ing and brightening can be obtained if certain 
metals are made anodic in certain solutions under 
controlled conditions. The structure of the metal 
itself, however, and its purity is very important, 
it being very difficult to obtain satisfactory results 
on biphase alloys or metal surfaces containing 
impurities. In practice it is usually found that 
solutions of phosphoric acid and chromic acid are 
most suitable for copper alloys, while aluminium 
can be electro-polished in certain alkaline solutions. 
All these processes require relatively high current 
densities in order to obtain the condition described 
above and it is generally necessary to keep the 
article in motion or the solution agitated. 


Chemical Polishing 


It is possible to obtain a bright surface without 
the aid of an externally applied electric current 
by dipping a metal into a certain mix of acid 
brightener. This can be effected in a very similar 
manner to the electro-polishing process described 
above. 

The exact mechanism of this process again is 
also obscure. 

Conditions are chosen so that the metal dissolves 
equally from all crystal faces and it is probable 
that the action is somewhat similar to that of 
electro-polishing, namely that in the first place 
there is a side attack on the outstanding portions 
of the metal surface, and in the second that a 
concentration of the solution products in the 
re-entrant portions prevents or slows the action 
of the acid on these portions. Under these 
circumstances it might be expected that a bright 
surface be produced instead of the more usual 
etched surface which is obtained under the more 
normal conditions of solution. 


(Series to be continued ) 


Plastic Coatings Developments 


SERVICE for those interested in plastic 

coatings has been announced by Dohm Ltd. 
(Plastics Division), 167, Victoria Street, London, 
S.W.1. This service comprises the supply of raw 
materials, low-cost plant to apply them and a 
technical advisory service which includes the 
training of users’ operatives. The company can 
supply nylon powder suitable for dip and spray 
coating. A polyethylene powder for dipping and 
spraying is also available. Plant and equipment 
available include large and small dip-coatings 
machines, flame spray guns etc. and in addition 
the company will make special machines to speci- 
fication. 
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Testing 


Anodized 


Aluminium 


By F. C. PORTER, M.A., A.I.M. * 


One of a series of lectures, presented under the title of “Recent Developments in Electrolytic Metal 


Finishing” at the Borough Polytechnic, London, and published by permission of the Principal). 


HEN aluminium is anodized, the surface 

layer consists of forms of aluminium oxide 
with modifications derived from the electrolyte or 
from the alloying elements of the basis metal. The 
films formed in different anodizing electrolytes have 
some differences in composition ; thus, in films 
formed in sulphuric acid, 13 to 15 per cent. sulphate 
may be present, in phosphoric acid about 6 per 
cent. phosphate, while those formed in chromic 
acid contain only about 0.2 per cent. chromate. 
On sealing anodized aluminium in aqueous solu- 
tions some water is chemically retained in the film 
at the sealed surface which corresponds mainly to 
the formula Al,O;.H,O. The unsealed film, how- 
ever, is virtually anhydrous. 

The anodic film always includes a hard, thin 
compact “ barrier’’ layer next to the metal. In 
electrolytes which do not have a solvent action on 
aluminium oxide (e.g. boric acid) this is the only 
film present and has a thickness in Angstrém units 
of about 13 to 14 times the anodizing voltage 
In electrolytes which have a solvent effect on the 
aluminium oxide layer (e.g. sulphuric acid) an 
outer, much thicker, porous film forms. 


In testing anodized aluminium the appearance 
and colour are important but the critical factors in 
most applications are the thickness of anodic film 
which is present and the quality of sealing. These 
two factors, together with the nature of the alum- 


inium used, determine the corrosion resistance of 


the material. The abrasion resistance of the 
anodized aluminium is another property which can 
vary widely and which depends largely on the 
processing conditions involved. Because the anodic 
film formed in some electrolytes, notably sulphuric 
acid, can be transparent, considerable importance 
attaches to the reflective properties of the under- 


*Aluminium Development Association 


lying aluminium. Mirror-like finishes can be 
produced on many aluminium materials, the high 
polish being retained permanently by protective 
anodizing. In recent years, particular interest has 
developed in the electrical properties of the ano- 
dized coating. The best known is the voltage 
breakdown characteristic which is closely related 
to film thickness for a specific alloy, but with the 
advent of anodized aluminium for electrical 
windings, many other properties such as the power 
factor and the permittivity become significant. 

British Standard 1615 : 1958 “‘ Anodized Alum- 
inium” gives a number of test methods while 
several others mentioned in this article are under 
consideration for inclusion in a revised edition of 
the Standard. 


Film Continuity 

Film continuity methods are primarily used for 
evaluation and control of continuously anodized 
strip, foil and wire. 

Surprising though it may seem, there is often 
doubt as to whether a surface has been anodized 
or not. A rough check for the presence of an 
anodic film is to touch the relevant surface at two 
points with the probes from a meter set to measure 
resistance ; this however is not an adequate test 
for film continuity as no current will flow if the 
surface has an anodic film at either of the points 
touched. Scratching an anodized surface with a 
knife will cause film cracking which is easily heard 

A chemical method for detecting breaks in an 
anodic coating involves immersion in 
Crystalline copper sulphate 
Hydrochloric acid 20 ml. > at 15-20°C 
Water 1,000 ml. 59-68 °F 
Increasing the concentration of each chemical to 
10 per cent. can reduce the time required to 15 
seconds. Black spots appear where no anodic film is 
present; the reagent does not affect the anodic film. 


20gm. |; 5 minutes 
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An alternative method is the use of the Duffek 
apparatus'' in which a 24-volt potential is applied 
through an 0.01N sodium alizarin sulphonate 
0.01N sodium chloride solution to the anodized 
surface which has been made the anode. Pores 
are revealed by decomposition of the red dye 


while the total current passing is the measure of 


the total defect area. 

The use of conductive rubber rollers on foil or 
strip is valuable for detecting conductive inclusions, 
but does not readily show up pores. 

On wires where it is difficult to use a roller 
method, it is possible to use a mercury bath but the 
test material must be scrapped subsequently due to 
the corrosion hazard, while the test itself must be 
carried out well away from aluminium materials. 
Test details (as developed for enamelled copper 
wires) are given in B.S. 156 (Appendix D). 


Film Thickness, Weight and Density 


For reference purposes, the film thickness should 
be measured on a micro-section. Care must be 
taken that the section is at right-angles to the 
surface or an erroneously high reading will result. 
The thickness of the anodic film is more readily 
seen if the test piece is tightly wrapped in aluminium 


foil before it is mounted in resin, while a pack of 


test pieces may be interleaved with foil. At least 
two sections should be taken at right-angles (equal 
lengths as far as possible) and the average measured 
thicknesses recorded over a total length of at least 
14 in. This average should not be less than any 
specified minimum thickness, although normal 
practice permits local points as thin as 80 per cent. 
of the specified minimum. Wire and narrow strip 
are examined on the cross section only. With 
anodized coatings thinner than about 3 microns 
the percentage error in measurement is likely to be 
large and in such cases it is usually more accurate 
to estimate the film thickness from the film weight 
(determined by the stripping method given below) 
used with an empirical value of the coating density. 

Transparent films up to about 3 microns thick 
may be measured under the microscope however 
by focusing (a) on the film surface and (b) on the 
metal film interface. Experience is needed, how- 
ever, to avoid focussing on reflections. 

Direct micrometer measurement may be made 
before and after stripping for approximate thickness 
determinations on thick films. 

The average coating weight can be determined by 
weighing the dry test piece before and after stripping 
the anodic coating in a boiling solution of 35 ml. 
phosphoric acid (s.g. 1.75) + 20 gm. chromic acid 
(analytical reagent quality) made up to 1 litre 
with deionized water. The stripping sequence is 
continued until the weight of the test piece remains 
constant. Some alloys, notably those containing 
magnesium or copper, may continue to dissolve 


slowly with time and a correction evolved graphi- 
cally may be applied, but for general purposes the 
error is unimportant. 

An average thickness may be calculated from the 
formula given in B.S. 1615 :— 

10W 
T = — where T 
AD 
microns 

W weight of coating in milligrammes 

A surface area of anodic coating in square 
centimetres 

D density of coating in gm. per ml. 

For general purposes, D is taken as 2.5 for an 
unsealed coating and 2.7 for chemically sealed 
coatings. However, density can vary widely and 
indeed the minimum density may itself be specified. 

Two densities may be measured for anodic films: 
(a) the “apparent” density derived from direct 

measurement of film thickness and film weight 
—this is the density measurement most 
frequently referred to in the literature, 
the true density derived using the weight of 
the coated specimen in air and in a highly 
penetrant liquid, e.g. toluene, which will 
enter the pores of the anodic coating. 
The amount by which the true density is greater 
than the apparent density is related to the per- 
centage of pores in the anodic coating. 

The porosity referred to above is the micro- 
porosity inherent in the structure of the anodic 
film formed in solvent electrolytes and is not to 
be confused with harmful micro-porosity—rarely 
encountered, due to metal defects or extreme 
operating conditions. 

A high density film, e.g. a heavily dyed or pig- 
mented coating where the density may rise as high 
as 4, will appear much thicker than it really is if 
the standard density values given above are used. 
In addition to effects of pigmentation or of alloy, 
the density of sealed films varies with the thickness: 
one series of determinations on sealed films showed 
3.2 gm. per ml. at 3 microns thickness, decreasing 
to 2.7 gm. per ml. at 18 microns. One manu- 
facturer in the U.S.A. (General Motors) specifies 
a minimum coating density of 40 gm per sq. in. 
(2.44 gm. per ml.). The aluminium-copper alloys 
may give density values under 2.0 gm. per ml. 
and with nearly 50 per cent. pore volume. High 
anodizing temperatures and high acid concentrations 
(i.e. high coating solubility) give low densities due 
to a high air-filled pore volume. With sulphuric 
acid electrolytes containing chlorides, used for 
some continuous anodizing processes, values of 
1.7 to 1.95 gm. per ml. have been obtained. 

When the anodic film is in practice sealed with 
organic materials that prevent dissolution in 
phosphoric/chromic acid the stripping test may be 
applied on unsealed films. 


thickness of coating in 
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Non-destructive test meters based on eddy 
current principles (see AS.T.M. specification 
B.244) are suitable for routine inspection work 
and indeed for many research purposes. The test 
head of such instruments is a small coil energized 
by a high frequency oscillator. This oscillator 
induces an eddy current in the basis metal and the 
reaction on the coil is used to indicate the separa- 
tion of the probe from the base metal, i.e. the 
thickness of the anodic film. As with micro- 
sections, no measurement should be less than 80 
per cent. of the specified minimum thickness, and 
the average of the measurements should exceed 
the specified minimum. Commercial instruments 
currently available include :— 

Isometer—Solus Schall Ltd., 

Street, W.1. 

Accuratest—Nash & Thompson Ltd., Oakcroft 

Road, Chessington, Surrey. 
Dermitron—Unit Process Assemblies, 59 East 
4th Street, Manhattan, New York, U.S.A. 
Filmeter—American Instrument Co. Inc., Silver 
Springs, Maryland, U.S.A. (operated from 
batteries). 
Unfortunately the battery instrument requires a 
flat area of 2 in. diameter for measurements com- 
pared with } in. diameter for the majority of the 
mains instruments. While useful results can be 
obtained with all these instruments, careful cali- 
bration is necessary as alloys, surface roughness, 
thickness and curvature of metal, distance from 
edges and evenness of pressure on the test probe, 
are all factors which may influence the readings 


15/18 Clipstone 


Sealing 


For many years a dye absorption test, using 
either an aqueous or a chloroform solution of an 
anthraquinone violet dye (see B.S. 1615) was re- 
garded as an adequate test for sealing. This test 
is still adequate for anodized aluminium where its 
corrosion resistance is not severely tested, e.g. 
domestic applications. The purity of the dye 
solution is important”). 

For aggressive environments, e.g. outdoor archi- 
tectural uses and car trim, a more searching test 
for sealing is necessary and a sulphur-dioxide 
humidity type of test is most appropriate and is 
proposed for inclusion in B.S. 1615. The apparatus 
and method are identical to those described in 
B.S. 1224 (Method E) for use as a corrosion test 
on plated steel. 

The corrosion medium is moist air of 95 to 100 
per cent. relative humidity containing 0.5 to 2 
per cent. (vol.) sulphur-dioxide. The test is 
conducted at a temperature of 25 2°C. and 
precautions are taken against rapid temperature 
fluctuations during a test. An alternative test 
apparatus is one originally built for humidity 
testing of paint panels (Ministry of Defence 


Specification DEF 1053, Method 25). This uses a 
reservoir of sulphur-dioxide in solution (100 ml. of 
5 per cent. sulphur-dioxide solution added to water 
bath immediately before the test) and the cabinet 
temperature is cycled between 42° and 48 C. 
hourly. It is essential that the tank lining is 
resistant to sulphur-dioxide and a stainless-steel 
is suitable. 

Degreased samples are subjected to either test 
for 24 hours and after removal from the corrosive 
atmosphere specimens are lightly rubbed with a 
soft damp cloth to remove superficial grease. 
Both tests reveal bad sealing as a heavy white 
bloom on the surface of the anodized test piece. 
Slight surface bloom may be neglected. Until 
adequate experience has been gained by a user 
with this test it is recommended that a specimen 
anodized at 15 amps per sq. ft. in 15 per cent. 
sulphuric acid for 20 minutes and sealed in deionized 
water pH 5.5 to 6.5 for 20 minutes at 100°C., shall 
be included for comparison. 

The test is not an alternative to the acetic acid 
sodium chloride spray test. The time taken to 
form the bloom is largely independent of anodic 
film thickness. 

For quality control purposes, the comparable 
simple and quick Kape sulphur dioxide solution 
test may be used. A solution of 10 g. sodium 
sulphite (anhydrous) in | litre of deionized water 
to which glacial acetic acid is added to give pH 
3.75, followed by addition of 5N sulphuric acid to 
give pH 2.5, is maintained at 90 to 92°C. and the 
sample (which can be of any convenient shape) is 
immersed for 20 to 30 minutes. Again bad sealing 
is revealed by a heavy white bloom on the surface 
coating. Unless very large parts are tested, the 
baths should be made up fresh for each test. 

The Kesternich® and the CRL beaker test 
may also be adapted as tests for sealing. 


Resistance to Leaching 

Leaching of dye from coloured anodic coatings 
in some solutions is not necessarily a sign of bad 
sealing ; where necessary, tests in the specific 
solutions involved should take place. The test 
given in B.S. 1615: 1958 of boiling in 0.1N 
borax solution, while of some limited value, does 
not give results universally applicable to other 
boiling solutions. 


Corrosion Resistance 

When the alloy, coating thickness and adequacy 
of sealing have been determined the relative atmos- 
pheric corrosion resistance may be reasonably 
assessed. For many decades, attempts have been 
made to develop accelerated corrosion tests that 
could take the place of long term atmospheric 
exposures, but no complete answer has yet been 
found. However, various types of sodium chloride 
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acetic acid continuous spray tests have some value 
in reproducing the type of pitting effects obtained 
on lengthy atmospheric exposure. Different forms 
of the tests operate either at room or slightly 
elevated temperatures and both temperature and pH 
require careful control if reproducible results are 
to be obtained. 

The most widely used sodium chloride/acetic 
acid test apparatus is given in B.S.1224 (Method 
E) where it is a corrosion test for nickel chromium 
plated coatings on steel, brass, copper or zinc. 
Test apparatus conforming to Ministry of Defence 
Specification DEF.1053 Method 24 may also be 
used. 

The solution is prepared by dissolving 5 0.5 
parts by weight of sodium chloride in 95 parts by 
weight of deionized water to which is added glacial 
acetic acid, until the pH of the solution is in the 
range 3.2 to 3.5. A fine continuous spray is 
provided such that 1.0 to 2.0 ml. of solution are 
collected per 12 in. sq. (horizontal) each hour. 
Temperature in the test cabinet is 35 Cc. 


The sprayed solution is not recirculated owing to 
the danger of corrosion products affecting the 
test result. 

In constructing the apparatus, it is important 
that metal parts should not be in contact with the 
spray. 

Degreased test specimens are left in the spray 


continuously except for inspection purposes. No 
standard data has been published on length of 
test but 24 hours may be regarded as a minimum 
for thin anodic films but the thicker anodic films 
used for architectural applications do not have as 
long a life as might be expected from their known 
high atmospheric corrosion resistance. The exact 
figures are markedly affected by the criterion of 
failure adopted and it is probable that the main 
use of this test will be for quality control of anodic 
films rather than for attempted absolute deter- 
minations of life. 


Abrasion Resistance 

Three distinct properties are included under 
abrasion resistance, namely resistance to impinge- 
ment attack, resistance to rubbing and resistance to 
scratching. 

Both in the B.S. 1615 method and in the American 
Bureau of Standards apparatus, resistance to 
impingement is determined by propelling abrasive 
against the anodized surface. In the method now 
being adopted in this country®’, two vertical 
concentric tubes with controlled pressure air in 
the outer and silicon carbon abrasive in the inner 
combine to send a jet of abrasive against the 
specimen held at 45 deg. to the direction of the 
jet. The abrasion resistance is measured by the 
weight of abrasive needed to penetrate the anodic 
coating. It is preferably expressed as gm. per 


micron of coating thickness, but with thick coatings 
the weight of anodic film removed per unit weight 
of abrasive used may be a more convenient measure 
of the surface abrasion resistance. 

Difficulties in preparation of standard test pieces 
and obtaining reproducible batches of abrasive 
give rise to difficulty in specifying absolute standards 
of abrasion resistance although duplicate instru- 
ments give reasonably reproduceable results 10 
per cent.). 

A simple abrasion test for works control of hard 
anodizing (see DTD 930) is to rub grade OO 
(B.S. 871) emery paper two or three times over the 
surface using medium finger pressure. The paper 
should skid over the surface and not abrade the 
coating — at the most a faint trace of whitening 
on the emery paper is permissible. In all rubbing 
abrasion tests, it is important that abrasive material 
detached on the surface should not be allowed to 
remain there to increase the abrasive effect, while 
high speeds are likely to give anomolous effects due 
to over-heating. Nevertheless a commercial instru- 
ment of this type, the Taber Abraser*, has proved 
to be of considerable practical use. 

Micro-hardness tests are valuable both used on 
the surface of the anodized coating and on a cross- 
section, although in the former case care must be 
taken to ensure that the loading is sufficiently 
light to prevent the basis metal influencing the 
results. A micro-hardness tester may also be 
used to produce a scratch, in which case the scratch 
width is directly related to the surface hardness. 
Scratch tests by using loaded hemispherical points 
c.f. test for paint DTD 62B) or more simply by 
using natural pieces of the minerals in Moh’s 
scale, have been proposed for qualitative tests. 

The relationship between service conditions and 
any of these test methods is difficult to establish ; 
moreoever, there still remain variables inherent 
in the tests currently used. Inadequate quantitative 
data is available for assessing standard performance 
figures for any of these tests and individual trials 
are desirable to determine an appropriate standard 
of acceptance in any particular application. 


Reflectivity of Light 

Highly reflective surfaces are obtainable on 
most purities and alloys by chemical or electro- 
chemical brightening or polishing. Except with 
super-purity base materials, the reflectivity is 
diminished by anodizing, but by appropriate 
selection of material and brightening process 
together with use of sulphuric acid anodizing, a 
permanent reflectivity greater than that of chromium 
plate can be obtained. 


* Taber Instrument Corporation, N. Tonananda, N.Y., U.S.A 
British agents Funditor Ltd., 3, Woodbridge Street, London, E.C.1 
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The total reflectivity of such surfaces is high, 
usually between 80 and 90 per cent. and there is 
little practical interest in measuring the value 
precisely. Where required the Paint Research 
Station head, used in conjunction with the modi- 
fied gloss head mentioned below, is appropriate. 

The specular reflectivity is of greater importance 
and can vary within wide limits. For commercial 
requirements it may be defined as the ratio of the 
intensity of light reflected, within a narrow cone 
with its apex on the reflecting surface and its axis 
parallel to the angle of reflection, to that of light 
incident at the same angle. This ratio, which may 
be conveniently expressed as a percentage, varies 
with the angle of incidence and with the solid angle 
of acceptance of the measuring instrument. 

Where the decorative appearance of bright 
anodized aluminium is important, the specular 
reflectivity and the image clarity are most important 
as the normal variations in total reflectance do not 
significantly affect the overall appearance. Where 
the light reflection properties of the surface are 
important, measurements of one or more of the 
properties (a) total reflectivity (b) specular re- 
flectivity and (c) image clarity, may be required. 

Several instruments are available for the deter- 
mination of specular reflectivity, differing only in 
their criteria of specularity. The Guild’ meter 
has a relatively large solid angle of light acceptance 
and therefore can give results not in accord with 
subjective visual assessment. A design based on 
a modification of the gloss head described in 
Defence Specification DEF. 1053, Method 11* is 
more appropriate). Specular reflectivity is com- 
pared at an angle of incidence of 45 deg. and a 
solid angle of acceptance of about 0.0015 steradian. 
The reflected light, suitably directed, is measured 
by means of a photo-electric cell in conjunction 
with a galvanometer equipped with a variable 
shunt. The reflectivity of a sample which must be 
flat and at least 6 in. x 3 in. is measured by placing 
the gloss head with its face firmly in contact with 
the sample and noting the reading of the galvano- 
meter. 

A suitable reference surface is the hypotenuse 
of a 45 deg. right angle prism with total internal 
reflection of the incident light when the absolute 
specular reflectivity is almost exactly 90 per cent. 

It is most important to note that specular re- 
flectivity of a surface when measured by the 
modified gloss head will be much lower than when 
measured by the older-established Guild meter 
used for most results reported in British literature. 
Most specular reflectivity measurements given in 
German work however are closer to gloss head 
than to Guild measurements. 


* Instruments conforming to DEF. 1053 Method 11 are made by 
Evans Electroselenium Ltd., Halstead, Essex and by Sheen Instru- 
ments Ltd., Sheendale Road, Richmond 


The image clarity of anodized aluminium is of 
major practical importance and may vary markedly 
on surfaces with the same specular reflectivity. It 
is conveniently measured by use of the Gardam 
Grid”, a test which is suitable for routine inspection 
purposes. Correlation between gloss head and 
Gardam Grid readings is reasonably good but poor 
correlation is found with Guild readings. 

The Gardam Grid consists of an oblong box 
containing a strip light and open at one side which 
can be filled in with a glazed screen, suitably marked 
out with black stripes, e.g. in Indian ink. The strip 
light covered by frosted or purled glass illuminates 
the glazed grid and the surface to be measured 1s 
usually held by the operator in his hand while he 
walks away in line with the Grid. Alternatively, 
the surface may be placed directly under the Grid. 

The operator proceeds until he can no longer 
clearly resolve the Grid lines as reflected in the 
specimen (it should be clear that the operator 
must have normal eyesight, i.e. his near point 
should be 25 cm 2 cm.). The distance from 
the operator to the Grid is then measured and is 
proportional to the image clarity of the specimen. 

The size of the grid pattern has not been finally 
standardized, both a coarse grid having : in. 
squares and strips and a fine grit with | in. squares 
and strips being under consideration. The latter 
is preferable with specimens of good image clarity 
while the former is better for those having poor 
image clarity. 

Insufficient testing with the Gardam Grid has 
yet been carried out to enable absolute figures to 
be standardized: the main value of the Grid 
at present is for routine inspection of surfaces 
which have been standardized by means of reference 
samples. Reflectivity can, however, be standardized 
but the values given in B.S. 1615 : 1958 will need 
to be greatly lowered if the modified gloss head is 
accepted as the reference method for measurement 
of specular reflectivity. 


Fastness to Light 

Unimpregnated anodized surfaces, (silver with 
pure aluminium and grey with aluminium-silicon 
alloys), are fast to light. Dyed and pigmented 
coatings have varying degrees of permanency. 
For interior work, dyes with a colour fastness 
number lower than 5 (determined according to 
B.S. 1006, Part 2) should not be used. Externally a 
light-fastness number of at least 8 is required, but 
experience has shown that only a few selected dyes 
and pigments’ all of which have a light-fast 
number of 8, give full colour retention for 5 to 
10 years or more outdoors. 

Reliable evaluation of light-fastness can only be 
by long-term outdoor exposure tests. Where a 
dye of proved fastness to light has been used, an 
accelerated test may however be applied for quality 
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control of the process. Suitable apparatus includes 
many of the accelerated weathering cabinets such 
as the Weather-O-Meter*. The test essentially 
involves exposing the test sample together with 
reference textile standard dye cloths until a stan- 
dard colour change has occurred. With different 
instruments, however, the complexity of the test 
cycle varies with the nature of the ultra-violet 
source and other factors may also affect the result. 


Thermal Properties 
Anodic films do not blister or peel but at tem- 
peratures above about 100°C. the film may become 
crazed because the co-efficient of thermal expansion 


of the coating is only about 20 per cent. that of 


aluminium ; also dehydration may occur. This 
crazing is mainly objectionable on decorative 
finishes or where maximum corrosion resistance 
is needed. Chromic acid coatings craze less than 
comparable sulphuric acid films. The crazing is 
best tested by simple heating procedures. 

The infra-red reflection factor is determined 
B.S. 1615) using a 2 in. square sample of flat 
sheet, preferably 20 s.w.g. One side is blackened 
and then each side in turn is exposed to a standard 
radiation source enabling the reflection factor to 
be calculated and heating curves to be drawn. 
Infra-red reflectivity decreases (and emissivity 
increases) rapidly with increasing anodic film 
thickness, while to obtain increased infra-red 
reflectivity, the hot water sealing of the anodic 
film is omitted and replaced by heating at 160 to 
170°C. for half to three quarters of an hour and 
waxing while still warm. This avoids an absorption 
band at wave lengths of about 3 microns ascribed 
to the hydrated film. 


Electrical Properties 

The electrical breakdown voltage is often 
determined as it has a relationship with the thick- 
ness of the anodic film and a commercial instrument 
based on this property has been marketed for 
film thickness determinations. Caution is needed 
for the use of such instruments, however, as the 
voltage breakdown characteristics for different 
alloys are markedly different’'®). In the standard 
test (B.S. 1615) a hard spherical electrode of 1/16 
in. radius wth a 50 to 75 gram load is in contact 
with an undeformed anodized test piece. Constant 
electrical contact is maintained across the secon- 
dary winding of a transformer between (a) the 
electrode and (b) the base metal on the underside 
of the test piece. Voltage is increased uniformly 
at a rate not exceeding 25 volts per second until 
electrical breakdown occurs. 

The breakdown voltage of unsealed films varies 
with the humidity so that humidity control is 
required. 


* Weather-O-Meter, Atlas Instrument Co 


Other test instruments use probes of different 
designs, a disc type being popular. With all these 
instruments wide scatter between individual results 
is often found and in quality control tests readings 
should be at least in triplicate. The use of test 
instruments with two test probes is not recom- 
mended for general use because the risk of an 
anomolous probe/coating contact is doubled and 
leakage current effects may occur on the anodized 
surface. 

For wires, the usual electrical test method (see 
B.S. 156 Appendix C) involves making a standard 
twist joint with two wires and gradually increasing 
their potential difference until breakdown occurs. 

With the increasing use of anodized aluminium 
for electrical windings, however, other properties 
are now beginning to be studied in some detail, 
including capacitance, power factor and insulation 
resistance. At present the applicability of con- 
ventional electrical methods for evaluating these 
properties is being examined. 


Conclusions 

Anodized aluminium can possess a wide range of 
properties and for their full evaluation a con- 
siderable number of specific tests have been 
devised in addition to those appropriate to other 
surface coatings. In practice, however, for many 
applications few of these properties need to be 
determined. The most important factors are the 
thickness of the anodic coating together with the 
adequacy of sealing : most applications also require 
the anodic film to be reasonably abrasion resistant. 
Specific tests are available for applications involving 
either electrical characteristics, heat or light re- 
flectivity or colour fastness. 
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Some 


ADVANTAGES of AUTOMATIC 
PLANT USING SOLVENTS 
FOR DEGREASING . 


T is a well-established tenet in the finishing trades, 
particularly with reference to the field of metal 

cleaning, that processes carried out automatically 
produce superior results to those carried out by 
hand. Nowhere is this more apparent than in 
solvent degreasing using trichlorethylene or per- 
chlorethylene. 

The reasoning behind this is quite simple. 
The removal of dirt from objects is an unpleasant 
job at the best of times, and any labour engaged 
on the work is almost certainly to be of a type 
that cannot be more skilfully employed, conse- 
quently, the job tackled in this manner can hardly 
be said to be receiving the best attention. Further- 
more, in order to speed up the operation the work 
is very often carried out on piece-work conditions, 
so that quantity rather than quality is the aim. 

This may be all very well in certain applications 
where the standard of work cleanliness may not 
be high, but to the manufacturer producing a 
quality product it is essential that, before attempting 
such processes as plating or stove enamelling, or 
even straightforward assembling in some cases, 
it is absolutely essential that the components are 
thoroughly degreased. 

A quick dip in a dirty open tank of solvent is 
not the answer. In addition to giving faulty 
degreasing, this method has the additional and 
possibly just as serious shortcoming of causing 
excessive “‘ drag out ” with its attendant high cost, 
and, in so doing, of aggravating the toxic problems 
associated with solvents. 

It is apparent, therefore, that if the whole 
operation of loading into, timing the process, and 
unloading out of the degreasing tank, can be made 
automatic, these many faults and disadvantages 
can be overcome. 

One such application is that of Mallory Batteries 
Ltd., at Dagenham, who are engaged in the mass 
production of miniature batteries for deaf-aids 


* Manager, Metal Pre-Treatment 
Gomersal, Nr. Leeds 


Division, Dawson Bros. Ltd., 
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and similar uses, and to whom it is vitally important 
that the cases of batteries are completely clean 
before going to assembly. These components, 
being cup shaped and in some instances having 
a very great depth/diameter ratio, created their 
own problems of degreasing and drag-out. If 
they were not loaded properly the presence of 
air in the components would prevent the entry 
of solvent to allow it to do its work, and conversely, 
if the solvent were not removed from the com- 
ponents the rate of “‘ drag out ” would be enormous. 

The use of an automatic type of machine solves 
these problems and a fully-automatic double- 
immersion machine was in fact installed. This 
machine, which is of the return type, gives the 
components two entirely separate but complete 
immersions in boiling trichlorethylene, a “ dirty ” 
and a “‘ clean” immersion in fact, before passing 
through a vapour zone as an aid to drying. Through 


Fig. 1.—Return 


machine. 


type double-immersion degreasing 


vapour 
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Fig. 2.—Double-immersion 


vapour 
degreasing machine for 
straight through operation, 
the parts being loaded at 
one end and 


the other. 


removed at 
This particular 
shown with the 
tank fitted 


machine 1s 
solvent storage 


on top. 


all these sections the compon- 
ents, which are loaded in cir- 
cular baskets, are continually 
rotated ensuring entry of solvent 
into components for cleaning, 
and, furthermore ensuring re- 
moval of solvent from com- 
ponents after cleaning. 

The first dwell in each station is automatically 
controlled by an adjustable timer. 

Proof of the efficiency of this method of automatic 
handling in solvent is manifested by the fact that 
the loss of solvent is almost negligible. 

Cylindrical baskets of this type can be arranged 
so as to be fixed to the chains for direct loading 
and un-loading, or can equally well be made 
detachable so that the baskets of clean parts can be 
removed from the conveyor and replaced with a 
basket of soiled parts. They can also be rotated 
during treatment, or not, in which case they simply 
pivot, retaining the same gravitational disposition 


VEYOR O8(VE eet 








throughout their journey through the machine 
Rotation is usually effected by sprokets on the 
ends of the baskets which contact chains of specially 
robust design which are fitted along the course 
of the conveyor in the treatment zone, providing 
smooth rotation throughout the cleaning process. 
To further reduce the already small amount of 
manual effort required to operate the machine the 
installation at Mallory Batteries Ltd., is fitted with 
a simple but efficient un-loading arrangement. 
This consists of a short chute pivoted about a 
point on a radius arm and inter-locked electrically 
with the conveyor motor starter. When the work 
basket arrives at the discharge 

point the operator simply swings 

the discharge chute into pos 

ition and revolves the basket to 

an inverted position, allowing 

the components to fall freely into 

the chute. The chute itself is 

fitted with a sliding door at one 

end so that when the chute is 


itzon ¢ j 
louble-immersion vapour 
ichine. Thi how 

return-type machine, 
the dotted sectio? 
1lé arrangement for 


gi t-through moc 
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swung to the out position the sliding door is raised and 
the work can then be discharged onto a conveyor 
which will carry it to the next stage in the pro- 
duction line. 

Similar automatic arrangements can be made 


for rectangular baskets, and the author knows of 


an instance where quite heavy baskets of work, 
up to 100-lb. in weight, are man-handled into 
and out of the machine without any lifting whatever 
on the part of the operator, this being done with 
a quite simple but, nevertheless, fully automatic 
arrangements of gravity tables and locks. 

An interesting variation on the above was a 
machine recently installed by Hoover Ltd., at 
High Wycombe, where the problem was to remove 
polishing soiling from the highly polished die-cast 
aluminium sole plates of the Hoover steam iron. 
In this case the same machine was considered but 
arranged for “through-type” operation. The 
problem of penetration by solvent or drag-out by 
the components was not present on this appli- 
cation, but it was vital, from the tests carried out 
at the experimental stage, that a minimum process 
time be adhered to, and the “ in-line” operation 
was also desirable. Both these features could be 
adequately met by an automatic machine, and the 
plant is now installed and working satisfactorily. 

With any fully automatic machine, as of the 
types described above, it is essential that they should 
be capable of running for the very maximum period 
without attention for maintenance or cleanouts. 

A natural essential, of course, is robust con- 
struction, but designed to do the job in hand ; 
accessibility must have top priority in the designer’s 
mind so that, when the time does come for periodic 
inspection and cleanout, it does not become a 
‘can-opener”’ job. This feature should be given 
very careful attention and easy access to the interior 
of the machine should be provided wherever 
possible by large, quickly removable mud doors 
on the side of the tank ; these should be mounted 
on even larger sized coil plates so that when these 
are removed virtually the whole side of the machine 
is laid open for access. The important feature 
of machines for steam or H.P.H.W. heating is 
that the heating coils can be mounted on such 
easily removable plates bolted to the side of the 
tank. In addition, separate inspection panels 
over the high capacity still and at other strategic 
points should be incorporated to make it possible 
to work with complete ease inside the machine, 
if this ever becomes necessary. It need hardly 
be added that for normal cleanouts, with the large 
areas of the tank side being removed as described 
it will not be necessary for personnel to enter the 
tanks. 

The frequency of the cleaning down periods 
will, of course, vary widely according to the amount 
and nature of the work with which the machine 


has to cope. One instance of which the writer 
has knowledge ran for a full four months before 
the tanks were opened up for cleanout, while 
another large installation handling enormous 
volumes of heavily-soiled small components should, 
in all fairness, be cleaned out twice a week. How- 
ever, with an integrally incorporated distillation 
plant capable of distilling all the solvent in the 
tanks the frequency of cleaning down times should 
not give the maintenance staff cause for concern. 

Other important features in automatic practice 
are the ability to check on the rate of distillation 
or the rate of flow of cooling water, and sight 
glasses have been found to be very useful accessories, 
in fact they should now be regarded as essential 
fittings, thus, enabling the operator to carry out 
spot checks on these two important items. 

Another standard fitting should be a cooling 
water outlet thermometer. This should be marked 
with a red line at the optimum temperature, thus 
giving early warning to the operator of reducing 
water supply and avoiding the necessity for the 
high level safety thermostats to come into operation 
with constant difficulties in locating faults after 
a shut down has occurred. 

The rate of flow of cooling water should ideally 
vary with the volume of work being cleaned ; the 
normal practice is however, to set this to a maximum 
opening and forget it. An alternative to this, and 
more economical, is to set this to a minimum and, 
by means of a sensing thermostat, operate a booster 
valve to pass the additional cooling water as and 
when required. 

This would seem to be an advantage over other 
systems, in that the flow of water is automatically 


Fig. 4.- 


Diagram of vapour dip machine for batch operation 
This machine is also available as 


vapour machine. 


an timmersion- 
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adjusted to suit the work passing through the 
machine. For example, less vapour condenses 
on light parts than on heavy parts, therefore, 
where a variety of parts are being handled, the 
amount of vapour rising to the condensing coils 
could vary considerably ; it would also ensure 
that only the minimum amount of water necessary 
for cooling would be used, whereas, on the system 
where the flow of water through the coils is manually 
fixed to suit the lightest work handled, the water 
consumption would be much higher than is actually 
necessary. 

A most useful addition to the automatic plant 
would be an integrally constructed high-capacity 
still, mentioned earlier. This should be designed 
to serve two purposes. Primarily, its function 
would be to maintain a high standard of cleanliness 
in the actual processing tanks of the machine, 
but it should, in addition, perform the extremely 
useful function of enabling the whole of the solvent 
contents of the machine to be distilled off into a 
storage tank at a very rapid rate to speed up cleanout 
times. 

Plant feature has shown 


incorporating this 


considerable improvement on other machines of 


this type where the still is a separate unit. This 
in-built distillation system ensures the maximum 
possible recovery of vapourized solvent and, by a 
system of overflows, it weirs surface dirt and sludge 
from the immersion tanks into the still tank. 
The rising vapour from the boiling solvent in the two 
immersion tanks and in the still tank enshrouds 
the carriers and their contents and rises into contact 
with the condensing coil which converts it into 
liquid solvent. This falls into a trough and is 
returned through a water separator to the second 
immersion tank, thus constantly replenishing and 
refreshing the solvent already there. From there 


Fig. 5.—The illustration shows a typical hanging fitting. 
In this case the parts being cleaned are electric 
iron plates. The carrier is coated with a special 
plastic (solvent resistant) to prevent damage to 


the components. 
“hé. 
fe RR 


the solvent weirs over to the first immersion tank 
and the surface oil and scum on that tank flows 
into the still. Therefore, the soilage collects in 
the still for easy removal at cleaning-down times 
through the cleanout doors provided, and the 
actual operating tanks are kept free of excessive 
soiling. 

The condensing coil is copper tubing through 
which cold water is continually circulating and this, 
together with a water jacket girting the outside of 
the tank level with the coil and connected to the 
same cold water supply, provides a complete cold 
strata which condenses the vapour and allows 
none to escape to atmosphere. If, for any reason 
such as a failure in the water supply to the conden- 
sing system, the vapour should tend to rise above 
the desired level, a thermostat is fitted which will 
automatically switch off the heating supply in the 
immersion and still tanks. 

The foregoing safety provisions, are of course, 
designed to completely ensure that vapour does not 
escape to the atmosphere, and to protect both 
personnel from the possible toxic effects of fumes 
and also ensure that there is a minimum loss of 
solvent. It is, however, necessary to consider all 
aspects, and even the best laid plans “‘ oft times 
gang agley.” It is necessary to consider the final 
safety precaution, which would seem to be lip 
ventilation. This form of ventilation should be 
designed to deal only with that infinitely small 
amount of vapour which has managed to slip 
through our fingers in this very well designed 
plant, and would not have sufficient power to be a 
solvent extractor or a vapour extractor in its own 
right. It is usually not worthwhile attempting 
to reclaim the small amount of solvent which would 
be present in this extraction, and it is normal 
practice to expel this direct to atmosphere. 

With automatic plants it is essential also that a 
good continuous water supply can be guaranteed, 
particularly so at the present time when more 
and more Water Boards are insisting on the in- 
corporation of a buffer tank between the main 
supply and the solvent degreaser. It will be 
appreciated that a considerable amount of frictional 
resistance will be met in the refluxing coil which 
could quite easily absorb the whole of the pressure 
available from the buffer tank, which could very 
well be set only 6 or 7 feet above the height of 
the coil, so that whilst the normal Town mains 
pressure would be adequate to feed these coils 
and guarantee the adequate supply of cooling 
water the situation is now changed and it becomes 
necessary to consider the incorporation of a booster 
pump. This is a most important fact, and, if 
carefully considered at the time of the proposals 
and initial design will save a considerable amount 
of “‘ head scratching ”’ after the machine has been 
installed. 
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On the machine installed at Hoover Ltd., in 
order to conserve floor space, the solvent storage 
tank is located on top of the machine. This feeds 
the second immersion tank by gravity and from 
there the solvent weirs over into the first immersion 
tank, which in turn overflows into the still tank, 
thus, all three tanks are filled to the required level. 


The method of distilling off is arranged so that 
the distillate is directed into a side tank where is 
fitted a small vertical spindle pump and a float 
switch. The pump capacity in gallons per hour 
is approximately equivalent to the distillate tank 
output in gallons per hour, and an electric float 
switch brings the pump into action as soon as 
there is sufficent solvent in the tank for the pump to 
draw on. The pump has sufficient head to lift 
the solvent up to the level of the storage tank. 
Thus, by this means, pure solvent is passed to and 
held in the storage tank until the machine is cleaned 
out. The levels of the process tanks are so arranged 
that it is possible to initially distil off the whole 
contents of the machine solvent. 


To continue the quest for the reduction of manual 
labour, a simple arrangement of filling the storage 
tank should be considered, and one such arrange- 
ment of which the author is aware, is a small 
self-priming gear pump with flexible hose in 
suitably solvent resistent material so that, as the 
drums are brought to the storage point they can 
be immediately pumped out into the storage tank 
within a matter of minutes, and the drum made 
available for return to the solvent manufacturers 
without any delay. This has the two-fold ad- 


vantage in that it saves a considerable amount of 


accountancy and paper work on checking on the 
whereabouts of elusive stored drums, etc., and, 
therefore, the system serves a dual purpose. 

While on the subject of storage and automation 
of these plants, a considerable leakage of this 
expensive material is by way of devious channels 
as a dry cleaning agent by unauthorised persons 
private use, and consideration should be given to 
some means of pad-locking the main drain valves 
on both machine tanks and storage tanks. Recently 
the writer was called in to investigate an excessive 
consumption of trichlorethylene from one machine, 


and even while carrying out an examination of 


the plant, an operator from a completely different 
department came along with a two-gallon bucket, 
which he proceeded to fill and take away for his 
own unauthorized nefarious use. Since 
the main aims of automation is to conserve solvent, 
this side issue must not by any means be ignored. 


Automation of solvent degreasing plants need 


not necessarily mean the construction only of 


large capacity machines. The simple open-topped 
dip tank has a time-honoured place in the metal- 
finishing engineer’s catalogue, and one would be 


one of 


cylindrical carrier 
The sproc ket seen 

contacts a chain 
) provide the rotation 


“1g. 6.—Parts being loaded into a 
basket of the rotating type 
on the left side of the carrier 
inside tl f 


treatment Section 


unwise to decry its usefulness, but even this small 
unit can be mechanized to such an extent that 
savings in solvent can be effected, and a better 
control over the quality of work be guaranteed. 
Small automatic totally enclosed vapour dip 
machines are available, taking up very little more 
room than the open-topped tank, and yet being 
suitable for a hand-operated flow-line production, 
These machines are usually of the cabinet type 
and can be arranged to deal with single basket 
loadings, the operator pushing the basket of work 
into the chamber and pressing a button, when the 
basket of work is lowered into the vapour zone, held 
there for a timed period, and withdrawn from the 
vapour zone at the correct speed ready for removal 
either into the same tray or passed through into a 
succeeding tray. Such a unit can be complete 
with all the various accessories described above 
to make it an efficient self-contained degreasing 
unit which is a valuable adjunct and aid to an 
operator without requiring his full time, and usually 
inefficient attention. 

From the foregoing it will be seen that carefully 
thought out automatic solvent plants have much 
to commend them, and before considering in- 
stallation of any sort of solvent plant the question 
of automation should be fully investigated. 


ANODIZING ALUMINIUM 


CONFERENCE on the “ Anodizing of 

Aluminium,” organized jointly by the Alum- 
inium Development Association, 33, Grosvenor 
Street, London, W.1., and the Department of 
Metallurgy of the University of Nottingham, will 
be held from September 12 to 14, next. It is 
planned that this will be a residential Conference. 
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DECORATIVE 
VITREOUS ENAMEL 
FURNITURE 


N exhibition of decorative vitreous enamel 
furniture was held recently in London, 
demonstrating the products of Brockhill Products 
of New Street, Oakengates, Shropshire. These 
products aim to increase the usefulness of vitreous 
enamel in the home by extending the already wide 
range of ware available. 

The initial range of items shown emphasized 
the very attractive effects obtained by using vitreous 
enamel on the more decorative features of a home, 
while mantaining its hard-wearing and functional 
properties traditionally associated with this type 
of finish in the kitchen and bathroom. 

The exhibits included occasional tables, cocktail 
bars and even such things as fruit bowls, lamp 


standards, confectionary stands and dishes of 


contemporary design. The surfaces can be pro- 


duced giving a beautiful finish and lustre, with 


Some examples of the furniture at the exhibition 





Mr W. S. Grainger, president of the Institute of Vitreous 
Enamellers, opening the exhibition. 


attractive and novel designs embossed onto the 
surface. They are non-porous and acid resistant 
and have the hardness of glass plus the mechanical 
strength of the metal backing. This finish being 
of glass composition enables cleaning to be carried 
out quite simply by using warm soapy water. 

Brockhill Products is an entirely new venture 
and the chairman, Mr. John Nicholls, is the son 
of the late Mr. James Henry Nicholls, one of 
the first people to produce vitreous enamel on a 
commercial scale about 1870. The Nicholls family 
have therefore well over a century of experience 
in the enamelling trade. Mr. John Nicholls is 
currently chairman of the Institute of Vitreous 
Enamellers, which is the technical body for the 
trade and he is also chairman of the Vitreous 
Enamellers Association, a commercial association 
of enamellers. 

The design of this furniture is such that when 
the new licensing act becomes law there will be 
a considerable market for bars requiring the hard- 
wearing properties of vitreous enamel in all the 
attractive configurations shown at the exhibition. 
One of the great features is that the colours are 
stable and cannot fade. Purchasers are also 
able to select their own designs from an extensive 
range of colours and also in a variety of textures. 

The exhibition was opened by Mr. W. S. Grainger 
the President of the Institute of Vitreous Enamellers, 
who recalled the early days of the enamelling 
industry, and spoke of the great strides made in 
recent years, both in technique and in co-operation 
among enamellers. Commander Clarke, F.C.C.S., 
general manager of the Vitreous Enamel Develop- 
ment Council, also contributed to the opening 
proceedings. 

Enquiries concerning this introductory range of 
enamelled furniture, for which it is hoped new 
designs and colour combinations will be conceived, 
should be made to Brockhill Products, New Street, 
Oakengates, Shropshire. 
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A Survey of Non - Electrolytic Chromate 
Treatments and Coatings. 


Continued from page 175 


The time of exposure is to 20 per cent. salt spray 
before appearance of white corrosion products. 
All should satisfactorily pass the humidity cycle 
previously discussed. The colour of the film prod- 
uced is partly dependent on composition, treatment, 
metal processed, pH etc., as previously described. 


It should, however, also be pointed out that the 
value of any of the discussed coatings varies also 
with the thickness and type of electrodeposit. A 
minimum 0.0002 in. deposit appears to be essential ; 
improved results are obtained as the thickness is 
increased. In the case of electrodeposited cadmium 
and zinc, unsatisfactory results are frequently 
obtained because of metallic additives and bright- 
eners and also because of passive organic films 
formed on the electrodeposit. Zinc-base die- 
castings''') can generally be treated in a similar 
manner to electrodeposits, except that they should 
normally be degreased, alkali cleaned and acid- 
dipped prior to treatment. 


Galvanized iron, after cleaning, is normally 
activated in a solution containing phosphoric acid 
and butyl Cellosolve or, alternatively, by several 
seconds anodic cleaning in a weakly alkaline cleaner. 
Times of immersion are frequently some-what 
longer than for electrodeposited work. 


Other uses of chromates in this field are the hot 
dichromate or chromic acid dip recommended in 


A.S.T.M. Prepare 
Publication on 
« Electroplating 


Definitions ” 


OMMITTEE B-8 on “ Electrodeposited 
Metallic Coatings and Related Finishes ”’ has 
prepared for publication a series of over 200 
definitions relating to electroplating metals. These 
are the first definitions that have been prepared by 
the committee covering terms used in Society 
standards and in the industry. 

A specification for multi-layer (duplex) electro- 
deposited nickel coatings has been prepared to 
permit standardization of these coatings for use in 
outdoor surfaces. Two systems are being con- 
sidered for designating chromium-nickel-copper 


D.T.D.904 as an after-dip for electrodeposited 
cadmium. 
Silver 

Most of the processes available for conferring 
protection on silver against sulphide tarnishing are 
proprietary in composition ana are also electrolytic. 
Although there is an indication that some degree of 
protection can be obtained from simple immersion 
in chromate solutions, this does not compare 
favourably with the results obtained by cathodic 
treatment. 

One such typical proprietary process is based on a 
dichromate mixture and is operated cathodically for 
1 to 2 minutes at, from 10 to 60 amp. per sq. ft. 
at room temperature. The resultant film is quite 
clear, and the silver is then able successfully to 
withstand 40 minutes’ immersion in a solution of 2 
per cent. sodium sulphide and 2 per cent. ammon- 
ium hydrosulphide. 

The film does not impair the electrical properties 
of the metal and is therefore suitable for technical 
application. It is also eminently suitable for decor- 
ative applications providing the components can be 
satisfactorily dried without damaging the film. 
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decorative coatings that will permit labelling to 
ensure consumer quality. One of these methods 
will be presented to the Society for publication at 
the earliest possible time. 

Interlaboratory work is continuing to find the 
best dye for checking the sealing of anodic coatings 
on aluminium alloys. A specification for anodic 
film thickness has been completed. 

Interlaboratory data on the use of magnetic 
flux guages to measure electrodeposited film 
thickness have been reported. These data will 
provide a basis for revising and enlarging existing 
thickness test methods in the near future. 

Specimens for a programme on _ decorative 
coatings for zinc-base die castings are being 
prepared. Exposure is expected by mid-1961. 

The committee will sponsor a symposium on 
electroforming in the near future. Those interested 
in participating on this symposium are urged to 
get in touch with Edward B. Saubestre, technical 
director, Enthone, Inc., Box 1900, New Haven 8, 
Conn., U.S.A. 





194 








FINISHING 








I.V.E. Annual Conference 
1961 


HE annual conference and Confair of the Institute of Vitreous Enamellers 

will this year take place at the Hotel Majestic, Harrogate from May 
24 to 27. A full technical programme has been arranged, together with 
visits to works, details of which are given below : 


Friday, May 26 
9.30 a.m.—Technical Session “ A ”’ 


—Paper 1- -‘* Interfacial Reac- 
actions.” A Sub-Committee 


Wednesday, May 24 
4.00 p.m.—Conference Office open. 
7.00 p.m.—Official Opening of the 
Conference and CONFAIR 1961, Report 
by His Worship, The Mayor of pay : 
Harrogate, followed by a Recep- 10.30 a.m.—Coffee Break. 
tion for all Delegates and Ladies 10.45 a.m.—Paper 2—‘ Electro- 
luminescent Enamels ”’—P. W. 


Thursday, May 25 Ranby. Thorn Electrical In- 


9.00 a.m.—Coaches leave for visit 
to either British Titan Products 
Co., Ltd., Billingham, Co. Dur- 


dustries Ltd.). 
11.45 a.m.—Paper 3—‘ Enamel- 
ling for Architectural Purposes ” 


—D. Mill (Escol Products Ltd.). 
1.00 p.m.—Luncheon. 


2.15 p.m.—Technical Session “*B” 
—Paper 4— “Conditions and 
Considerations of the Modern 


ham, or The General Electric 
Co., Ltd., Mexborough, Yorks. 
5.30 p.m.—Coaches return to hotel. 
7.30 p.m.—*‘ Edwardian Night.” 
A Dinner and Entertainment. 





and Confair, 


Weekly Wash”—F. Pennock 
Thomas Hedley & Co., Ltd 

3.15 p.m.—Tea Break. 

3.30 p.m.—Paper 5—‘* The Econ- 
omics of Low Pressure Spraying” 
—J. Muirhead (Aerograph-De 
Vilbiss Co., Ltd.). 

4.30 p.m.—Paper 
Methods.”’ 

7.30 p.m.—Gala Dinner Dance 


6 — “* Testing 


Saturday, May 27 


CONFERENCE DISPERSES. 


* . - 


A programme has also been ar- 


ranged for the Ladies which will 
include talks on “‘ Choosing Antiques 
for the Modern Home 
ditions and Considerations of the 
Modern Weekly Wash.” 


” and ‘*‘ Con- 


CONGRESS DELEGATES FROM EIGHT COUNTRIES VISIT BERK COATING DIVISION 


a from the United Kingdom, U.S.A., Canada, U.S.S.R., France, Belgium, Sweden and Israel visited the Park 
Royal Works of the Coating Division of F. W. Berk & Co. Ltd. during the First International Congress on Metallic 


Corrosion. 


They were shown one of the largest shot-blasting chambers in Europe (capable of treating the largest of road 


tankers), the company's extensive facilities for smaller shot-blasting and metal-coating contracts, advanced fluidization 
and spray techniques for plastic coatings, equipment for the application of Epikote linings, and examples from the Berk 
range of metal spray pistols, shot-blasting machines, test instrumentation and ancillary equipment. 


The illustrations show visitors examining a ‘‘ Slim Jim” 


shot-blasting machine and a plastic-coated fan. 
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METALS DIVISION 
FOR DEWRANCE 
EWRANCE and Co. Ltd. 

nounce the formation of the 
Dewrance Metals Division. This 
will consist of the foundry at Hilling- 
ton and the special alloys division in 
London. 

The new division will have its 
own board of management and will 
be responsible for the production 
and sales of high quality non-ferrous 
castings, nickel alloy castings, stain- 
less-steel castings, ‘* Endewrance ” 
hardfacing and high temperature 
brazingalloys. The production exec- 
utive is Mr. J. B. Morton at Hilling- 
ton, and the sales and _ technical 
executive is Mr. E. Wallace in 
London. 


an- 


BORAX AND BORIC ACID 
PRICES 
ORAX Consolidated Ltd. advise 
that a further increase in ocean 
freights is now payable. 

It is their intention to hold present 
prices as long as possible, in spite of 
this increase in costs. Until further 
notice the price schedule of February 
1, 1961, remains unchanged. 


metal finishing journal 





COMMONWEALTH 
TECHNICAL TRAINING 
WEEK EXHIBITIONS 


HE exhibition on technical train- 

ing at the Royal Exchange in the 
City of London is one of the central 
activities of Commonwealth Tech- 
nical Training Week. 

This exhibition, from May 29 to 
June 3, will include a _ unique 
display provided by the City Livery 
Companies in which examples of 
superb craftsmanship and items of 
great historic interest (such as the 
original silver yard of the Merchant 
Taylor’s Company) will be included. 

The Livery Companies’ display 
will form a background to the major 
part of the exhibition, which is 
devoted to the importance of voca- 
tional training and the wide oppor- 
tunities presented to the young 
people of today by industry, commerce 
and the public service. Also running 
concurrently with Commonwealth 
Technical Training Week will be the 
Industrial Equipment and Services 
Exhibition in the Princes Hall, Bingley 
Hall, Birmingham. This exhibition 
is taking the place of the Safety and 
Factory Efficiency Exhibition 


PVC COATING OVERCOMES CORROSION PROBLEM 


Php ducting at Courtauld’s ** Fibro ”’ 
an anti-corrosive coating by dipping in PVC. 


manufacturing plant has been given 
The ducting is part of the 


degassing plant and carries 5,000 cu. ft. per min. of air saturated with water 


vapour and containing CH, and H.S. 


PVC dipping cuts out the handwork 


involved in rubber coating and allows greater control over the thickness of 


the coating. 


Bends and awkward shapes can also be lined seam-free 


Dipping 


on the ducting illustrated was carried out by Plastic Coatings Ltd., Guildford, 
using paste based on Geon 121 PVC resin. 
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BRP LAUNCH ATTACK ON 
WATER-SOLUBLE PAINT 
MARKET 


a gathering of representatives 
of the paint industry at Devon- 
shire House recently, British Resin 
Paints Ltd. announced a reduction 
in the price of their Epok A.1700 
water-soluble resin. The new price 
is £177 per ton, which represents a 
saving of £36 per ton on the old 
price £21 3). 

This means that water-based paints 
can now be made and sold at prices 
below conventional solvent systems. 
With water as the thinner literally 
‘on tap,” and the elimination of the 
cost of organic thinners, BRP foresee 
a large demand from industrial paint 
users for water-based paints 


NEW COMPANIES 


““Ltd"’ is understood, also ** Private Co.” 
Figures = Capital, Names=Directors, all unless 
otherwise indicated 
J. Marshall and Sons (Ripley 
Shell House, London Road, Leicester. 
March 15. £6,000. To carry on the 
bus. of galvanizers, hollow-ware 
manufacturers, sheet-metal workers, 
etc. Jas. S. Harrison, Mrs. Mary 
E. Harrison, Mrs. Edna A. Harrison. 
A. L. Hann, Island Farm Avenue, 
West Molesey, Surrey. March 23. 
£1,000. To take over bus. of electro- 
platers, stove enamellers, etc., carried 
on as “ A. S. Hann & Co” at West 
Molesey, etc. Albert S. Hann, Mrs. 
Alice V. Hann, David J. Hann, 
Geoffrey A. Hann, Robert S. Hann. 
H. King (Worcester). March 23 
£200. To carry on- bus. of en- 
gineers, manufacturers and finishers 
of goods in metal, wood, plastic, etc. 
Wm. H. Watts, 45 Oakleigh Avenue, 
Hallow, Worcester ; John L. King, 
Horace S. King, Robert H. Aitken. 
Atkins Laboratories, 10-11, Fet- 
ter Lane, E.C.4. March 30. £100 
To enter into an agreement with W. 
S. Atkins and Partners Ltd. and to 
carry on bus. of non-destructive 
testing and inspection of all kinds of 
electronic, ultrasonic, mechanical and 
visual testing equipment, etc. Direc- 

tors not named. 

Central Enamelling, 42 
Street Parade, 
& £100. 
Meredith. 
G. P. H. Metal Processing, Room 
5, 12 Coleman Street, E.C.2. April 
5. £500. To carry on bus. of 
electroplaters, etc. Leonard 5S. 
Giness, Eric A. Rowling. 


Clement 
Birmingham. April 
Russell Assing, Fredk. J 


From the Register compiled by Jordan & Sons Ltd 
16 Chancery Lane, London, W.C.2 





KANIGEN PROCESS 
SUB-LICENCED 


LBRIGHT and Wilson (Mfg.) 

Ltd. announce that they have 
granted to Fescol Ltd. a sub-licence 
for the operation of the Kanigen 
electroless nickel-plating process. 
Fescol Ltd. are planning to erect 
the necessary plant at their works at 
Brownshill, Staffs. 

Kanigen chemical nickel plate is a 
nickel-phosphorus alloy containing 
about 8 per cent. phosphorus. It has 
extremely low porosity and is hard 
1000 V.P.N. after heat treatment) 
and corrosion and wear-resistant. 
On ferrous materials the plate pre- 
vents contamination of liquids by 
iron from pumps, pipework and con- 
tainers. Expensive alloys can often 
be replaced by Kanigen-plated steel 
or aluminium. 

Kanigen plate has already 
proved to be an ideal 
plating for many aircraft applications 
because of the way in which plating 
can follow, more precisely than any 
other known method, the contours 
of the most complicated cast and 
machines parts. The plating solu- 
tion deposits a continuous and com- 
pletely uniform plate on the most 
complex components. 

Kanigen is recognized both by the 
Ministry of Aviation and by the Air 
Registration Board by whom it has 
been approved under DTD 900 4505 
and AI 5112/57 respectively. 


been 


CORROSION PREVENTION 


SPECIAL exhibition on metallic 
corrosion and its prevention was 
held recently at The Science Museum, 
South Kensington, London, S.W.7. 
This collection of exhibits relating 
to corrosion and preventive measures 
was assembled by the Corrosion 
Group of the Society of Chemical 
Industry to mark the First Inter- 
national Congress on Metallic Cor- 
rosion, held in April. 

It has been estimated that the 
yearly cost of corrosion to Great 
Britain alone is at least £200 million ; 
the subject is, therefore, of great 
national economic importance and 
of direct interest to the layman. 
For this reason although the ex- 
hibition was of particular interest to 
the delegates to the Congress, it was 
designed to be intelligible and inter- 
esting to the non-specialists who 
formed the majority of visitors to 
the Museum. It set to answer in 
simple terms the questions : What 
is Corrosion ? How and when does 
it take place ? What can be done 


to prevent it ? 


method of 


Sera Te aS ein teem gare e > ft 
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BLUNDELL, SPENCE CELEBRATE 150th 
ANNIVERSARY 


IGHLIGHT of Blundell, Spence and Co. Ltd’s |50th anniversary celebrations 
occurred recently when two murals commissioned from Anna Zinkeisen 
were unveiled at the company’s head office, York House, Queen Square, 


London, W.C.}. 


short speech by Miss Zinkeisen 


The ceremony was performed by Mrs. E. B. Calvert, wife 
of the company’s chairman and managing director 


This was followed by a 


Mr. E. B. Calvert, chairman and managing director, explained that the purpose 
of the murals was to record in a tangible way the company’s debt to the past 
It also fulfilled what he considered to be a new responsibility of business today 


— patronage of the arts. 


He added that it was appropriate for a company 


which founded its fortunes on paint to be commemorated in the same medium 


The murals would remain in place 


“for all 


time or until the company 


expanded to the extent of requiring larger premises, when they would be 


moved 


LABORATORY APPARATUS ON SHOW 


COMPREHENSIVE 

tion of laboratory instruments 
and furniture for every type of 
scientific research, development and 
industrial laboratory, manufactured 
or stocked by the Griffin and George 
Group of Companies, Alperton, 
Middlesex, will be shown at the 
Laboratory Apparatus and Materials 
Exhibition, Royal Horticultural Halls, 
London, from June 19-22, 1961. 

Among the many instruments to 
be shown for the first time at this 
Exhibition will be:— 

The Griffin ““D-6” Chromatograph, 
the first Chromatograph ever to use, 
as detector, the Martin gas density 
balance. 

The Griffin Flame-Ionisation Chrom- 
atograph designed as an economic 
apparatus for analysis of hydro- 
carbons. 


cross sec- 


Shore Scleroscopes used throughout 
the world for testing of the hardness 
of metals. 

The Portable Shore Duromete 
designed for the testing of hardness 
of rubber, and similar materials 

The Griffin Courtauld Atomix 
Models, a new series of 30 light-weight 
accurately moulded plastics atomic 
species particularly suitable for the 
study of the intricate sterochemical 
problems arising in synthetic and 
natural high polymers. 

The Griffin Oscillating Hotplate 
Fisher pattern), a combination of 
hotplate and oscillating unit which 
enables the heating and agitation of 
liquids to be effected simultaneously. 

The Griffin-Grundy oven, specially 
designed as a reliable oven at an 
inexpensive price. The maximum 
temperature is 200°C. 0.5°C 
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SIMON-WALDRON TO EXHIBIT 
AT INTERPLAS FAIR 


OLLOWING the recent an- 

nouncement, that Henry Simon 
Ltd., had concluded a licence agree- 
ment with the Midland-Ross Cor- 
poration of Cleveland, U.S.A., to 
manufacture and market its Waldron 
web processing equipment in Europe 
under the name Simon-Waldron, 
Henry Simon announces that its 
Coating Plant Dept. will be exhi- 
biting Simon-Waldron equipment at 
the International Plastics Exhibition 
& Convention at Olympia, London, 
from June 21 to July 1. 

On stand C12, the international 
buyer will get his first introduction to 
the full Simon-Waldron range. He 
will see, in addition to machinery, 
photographs of equipment for coating 
by brush, knife, roll or air-blade ; 
edge guides, trimmers, slitters, em- 
bossing calenders and metal strip 
coating systems. Also on display 
will be a continuous projection unit 
showing 16mm. film of web process- 
ing equipment. Members of the 
newly-formed Coating Plant Dept 
will be on hand to advise and demon- 
Strate 
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LCI. AT 13th CHEMICAL 
ENGINEERING EXHIBITION 
AND CONGRESS 


HOWING for the first time at 

Achema, I.C.I. Metals Division 
will feature the varied uses of I.C.I. 
titanium in chemical and electro- 
chemical plant. This exceptionally 
corrosion-resistant material is exten- 
sively used for making or lining 
chemical vessels and for equipment 
ranging in size and complexity from 
valves, pumps and anodising jigs to 
heat exchangers, bleaching plant and 
gas scrubbing equipment. 

Marston Excelsion Ltd., (an I.C.I. 
subsidiary company), share the Metals 
Division display. Marston specialize 
in the fabrication of aluminium, 
titanium and other non-ferrous metals, 
stainless-steel, reinforced plastic lam- 
inates and synthetic rubbers. Examples 
on show include a titanium heat 
exchanger and a titanium-lined steel 
vessel with solid titanium internals. 
‘** Portolite”’ flexible tanks for the 
bulk transport of liquids and ‘*Marex”’ 
laminated plastic industrial fans will 
also featured 


WORLD CORROSION EXPERTS VISIT BRITISH LABS 
IXTY experts on fighting metallic corrosion from all over the world, in 


London recently for the first international 


conference on the subject, 


visited the laboratories of the British Non-Ferrous Metals Research Association 
in Euston Street, London, to see the progress being made by Britain in this 


field. 


A party which included two Dutch women specialists, Dr. C. H. de 


Minjer and Dr. E. M. J. Mulders, is seen in the plating room where they saw the 
considerable work which BNF is doing in developing accelerated corrosion 
testing as a means of differentiating between good and bad plating without 
the necessity for long-term outdoor exposure tests. 


BRITISH FIRM TO HANDLE 
U.S.A. PLATING AND 
CLEANING CHEMICALS 


N these days of newer and pro- 

gressive industries it is essential 
to be unfettered by the previous 
outmoded thinking which has re- 
tarded the development of electro- 
plating in this country. With this 
in mind PMD Chemicals Ltd. has 
been formed to exploit the need for a 
more modern outlook towards the 
new techniques, new types of com- 
ponent and climatic conditions which 
continually emerge. As an extension 
of this policy, plating processes have 
been, and are being developed which 
are fully in step with these require- 
ments 


The policy of the company, con- 
trolled by Mr. Richard Fairfax 
Naylor, managing director, and Mr. 
Edgar Marlow, technical director, 
will be one of continuous research 
into, and the production of electro- 
plating processes 


Arrangements have been made to 
handle the distributorship of 
Lea-Ronal plating processes on be- 
half of Lea-Ronal Inc. of U.S.A. 
Processes which include high-speed 
gold, silver, brass, copper and nickel 
are entirely new to Europe and will 
be handled exclusively in this country 
by PMD Chemicals Ltd. In addition 
to this range the company will sell 
Lea polishing compounds and addi- 
tives, made by Lea Manufacturing 
Co. of Buxton, Derbyshire. These 
compounds and compositions are a 
range specifically developed by Lea 
Manufacturing Co. of U.S.A. for 
use with Lea-Ronal processes to 
attain maximum efficiency in plating. 

Other distributorships in American 
products include one on behalf of 
The Wyandotte Chemicals Corp ; a 
complete range of cleaners for the 
metal finishing industry 


PMD Chemicals will also be 
marketing an entirely new protective 
treatment for Aluminium known as 
“* Alchromate.”” This process has 
been developed solely by this com- 
pany and will be sold by them 
exclusively. The treatment is non- 
electrolytic and is designed to give 
full climatic protection to treated 
parts, with the advantages of simple 
processing and low installation costs 


sole 


In addition to the comprehensive 
range of high-speed top-quality 
processes available the accent will 
be on service, and in this connection 
Mr. F. W. Batty has been appointed 
to the sales team. 
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TECHNICAL and 
INDUSTRIAL 
APPOINTMENTS 


After 21 years service with the 
Industrial Division of paint manu- 
facturers Blundell, Spence and Co. 
Ltd., and its predecessors, Mr. J. E. 
R. Hyson has retired and settled in 
Spain. 


Mr. Hyson joined Vulcan Products 
Ltd. (which in 1959 became part of 
the Blundell Industrial Division) in 
1940, and developed the company’s 
sales in Bucks, Berks, Oxon, Middle- 
sex and London. Later he was 
promoted to regional sales manager 
for the North of England and Scot- 
land. Eventually he returned to 
London and in latter years was the 
company’s industrial finishes rep- 
resentative for Hants, Sussex, Surrey, 
Kent, as well as handling special 
accounts in the London area. The 
day before he left for Spain, Mr. 
Hyson was presented with a silver 
cigarette box. 


* * * 


Mr. H. W. G. Hignett and Mr. 
Jean M. Dhavernas have been ap- 
pointed directors of The Inter- 
national Nickel Company (Mond) 
Ltd. 

Mr. Hignett remains managing 
director of Henry Wiggin and Com- 
pany, Ltd. Mr. Dhavernas is located 
in Paris and has been closely con- 
cerned for many years with nickel 
markets on the Continent. 


* * * 


Mr. Michael J. S. Clapham, who has 
been chairman of I.C.I. Metals Divi- 
sion since January 1960, has been 
appointed a Director of I.C.I. He is 
to be an Overseas Director vice Dr. J. 
S. Gourlay who is to be Group A 
Director (responsible for Alkali and 
General Chemicals Divisions). 


Mr. Clapham joined I.C.I. Metals 
Division in 1938 to assist in running 
the Kynoch Press, of which he 
became Manager in 1940. In 1942 
he was seconded to the Directorate 
of Tube Alloys (Atomic Energy), 
Department of Scientific and In- 
dustrial Research, to develop the 
work started in the Kynoch Press on 
producing barriers for an _ isotope 
diffusion plant. In 1944 he was 
appointed personnel manager and a 
year later personnel director of I.C.I. 
Metals Division. He became a joint 
managing director of the Division in 
1952. 
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Mr. Clapham is a director of 
Pyrotenax Ltd., Yorkshire Imperial 
Metals Ltd. and Imperial Aluminium 
Co. Ltd. He is chairman of the 
Non-Ferrous Wrought Metals Ex- 
port Group and a Vice-President of 
the British Non-Ferrous Metals Fed- 
eration. 

Mr. Harold Smith, who has been 
chairman of LC. General 
Chemicals Division for the past 
two years, has been appointed a 
Director of I.C.I. He will take over 
as technical director from Dr. Richard 
Beeching when Dr. Beeching be- 
comes chairman of the new British 
Transport Board. 

Joining I.C.I. in 1929, he went to 
the research department of the Dye- 
stuffs Division for 10 years and then 
joined the production department, 
becoming assistant works manager of 
the Division’s Huddersfield Works in 
1943. In 1950 he was appointed head 
of the Division’s production depart- 
ment, becoming production director 
in 1952 and joint managing director 
in 1955. He joined the General 
Chemicals Division of the company 
as joint managing director in March 
1957 and was made chairman of that 
Division in February, 1959, 


* * * 


Mr. Bert Oade has been appointed 
North Western area sales represen- 
tative for Silvercrown Ltd. 

As area representative, Mr. Oade 
will work in co-operation with the 
Silvercrown Depot at Trafford Park 
Tel. : Trafford Park 0401). His 
address is 19 Raglan Road, Stretford, 
nr. Manchester (Tel. : LONgford 
4003). 

* * * 

Darchem Engineering Ltd. (a 
member of the Darlington Chemicals 
Group), amnounces three new ap- 
pointments :— 

Mr. A. B. Miles, becomes chief 
engineer, after six years with the 
company. Mr. F. Meadows, chief 
draughtsman. He joined the com- 
pany in 1955. Mr. D. A. Rowlett, 
M.Sc. (Eng.) has been appointed 
manager of the Rostenit (stainless 
steel lining process) Division. 


* - * 


Arthur D. Gaskin, one of the 
founders of the company, has retired 
as vice-president of Alert Supply 
Co., Los Angeles. Mr. Gaskin will 
continue his association with the 
company as a director and in an 
advisory capacity. 

Also announced is the election of 
Paul A. Waalkes as a director and a 
vice president. Mr. Waalkes will 
continue to be sales manager of Alert 
Supply Company. 

Alert Supply Company is a wholly- 
owned subsidiary of Hanson-Van 
Winkle-Munning Company, Mata- 
wan, N.J. 
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Laporte Industries Ltd. an- 
nounce that Mr. G. Hickson and Dr. 
F. S. Spring, F.R.S. have been 
appointed directors of Howards and 
Sons, Ltd. 

Laporte also announce the retire- 
ment at the end of August of Mr. 
T. Anness, general manager of A. 
W. Brook Ltd., their midlands 
sales organization. 

Mr. Anness will be succeeded by 
Mr. M. H. Akeroyd, who will com- 
bine the responsibilities of this 
position with those of his present 
appointment of midland area sales 
manager. 

* * * 

Mr. E. B. Bishop has been appointed 
secretary of Metal Cleaning Ltd., 
a member of the Castrol Group of 
Companies). He succeeds Mr. G. J. B. 
Williams who will now concentrate 
on the company’s reorganization and 
sales development. Both Mr. Bishop 
and Mr. Williams are directors of 
Metal Cleaning Ltd. 


* * * 


The Lord President of the Council 
and Minister for Science, Lord 
Hailsham, has appointed Sir Harold 
Roxbee Cox as Chairman of the 
Council for Scientific and Indus- 
trial Research for five years from 
October 1, 1961. He will succeed 
Sir Harry Jephcott, who has been 
Chairman of the Council since its 
formation under the DSIR Act of 
1956, and who will complete his term 
of office in September. Sir Harold 
has been a member of the Council 
since 1957. 

Sir Harold Roxbee Cox, 
Pu.D., D.LC., M.1.Mech.E., F.R 
Ae.S., F.Inst.F., F.1.Ae.S., who is 
58, is an engineer by profession and 
has spent over twenty years in the 
government service. In this time 
he has done pioneer work on jet 
propulsion, gas turbines and prob- 
lems of fuel and power. After six 
years as chief scientist of the Ministry 
of Fuel and Power, he left government 
service in 1954 for industry, and in 
January of this year was appointed 
Chairman of the Metal Box Company 
Limited. He is active in the field 
of higher technological education and 
is Chairman of the National Council 
for Technological Awards. 


D.Sc., 


* * * 


The Rt. Hon. Lord Clitheroe, P.C., 
has been appointed a Vice-Chairman 
of Tube Investments Ltd. 

Sir Ben  Lockspeiser, K.C.B., 
F.R.S., and Sir Francis de Guingand, 
K.B.E., C.B., D.S.O., have resigned 
from the Board. Sir Francis is 
returning to the Union where he will 
continue to be in charge of TI’s 
interests in Southern Africa. 

Dr. J. M. Kay, M.A., Ph.D. has 
been appointed director of research 
and development from July 1, 1961 





may, 1961 


metal finishing journal 





OVERHEAD HANDLING IN CAR 
BUMPER PRODUCTION 


NEW handling system has been 

introduced by Wilmot Breeden 
Ltd. in the plating section of their 
car bumper works at Amington Road. 
Birmingham. The semi-automatic 
system is used in conjunction with a 
British MonoRail overhead runway 
and hoist installation, on which the 
bumpers, loaded on jigs in batches 
of up to twenty, pass through all the 
plating stages on a continuous cycle, 
without being removed from _ the 
system. Throughout the series of 
operations, each loaded jig is under 
the individual control of process 
operators. 

On arrival at the plating shop, 
bumpers are assembled on jigs to 
which they remain attached until 
plating is completed, and _ then 
immersed in a series of preparations 
and plating vats according to a strict 
time schedule. The need for accur- 
ate timing and maximum output 
makes it essential that the raising, 
lowering and transferring should be 
carried out speedily and smoothly. 

The British MonoRail system 
which has been installed ensures 
this by providing a full circuit, with 
separate “out” and “return’’ lines 
of overhead dual runways some 152 
ft. long, parallel with each other and 
connected at each end by a transfer 
crane section. Independent powered 
hoist carriers, with one-ton hoists 
attached, are suspended between the 
two rails of each runway. Pendant 
controls on each hoist carrier control 
the raising and lowering of the hoist, 
and the motion of the hoist carriers 
along the runways. 

This installation permits a 
continuous handling system to be 
operated in the plating shop. Hoist 
carriers on the transfer section at the 
incoming end of the shop pick up 
loaded jigs, and are then brought 
into position to interlock with the 
plating line runway. They carry the 
loaded jigs along this line, stopping, 
raising and lowering at each position 
under the control of process oper- 
ators, in accordance with the plating 
schedule. At the end of the plating 
line, the jigs are lowered at an un- 
loading station, where she bumpers 
are removed and the hoist carriers, 
with empty jigs attached, are run on 
to the other transfer section, inter- 
locked on to the return line, and taken 
back to the start of the line, where 
the empty jig is detached and a 
filled one is picked up. 


fully 


The overhead runway in the plating 


Section 


Power for the hoist carriers is 
provided on the runways by a set 
of conductor bars attached to one 
of the two rails and picked up by 
each carrier through shoes which 
run along these conductors. ‘“Kant- 
Shock,” a patented British Mono- 
Rail insulated sleeving is fitted to 
prevent accidental contact by main- 
tenance staff. Motion of the carriers 
along the runways is provided by an 
electric motor which drives a rubber- 
tyred wheel in contact with the 
underside of both of the runway rails. 

Along the plating line, the speed 
of travel is 100 ft. per min., the 
highest speed which will allow the 
operators close control of the position 
of the jigs; on the return line, 
where there are no intricate move- 
ments, the travel speed is increased 
to 200 ft. per min. 

The entire handling system is 
located in the space above working 
height leaving the floor free and 
allowing maximum visibility and 
access. A _ special feature of the 
British MonoRail system is the very 
small headroom it requires, so that 
in this particular installation, al- 
though the plating shop is not 
unusually high, the jigs can be lifted 
well clear of the tanks during the 
plating process. 

Since this installation was brought 
into use, Wilmot Breeden Ltd. have 
ordered from British MonoRail Ltd. 
Wakefield Road, Brighouse, Yorks. 
a similar scheme for another plating 
works in Birmingham. 
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B.1.T.A. AWARD FOR 
SENIOR MECHANICAL 
HANDLING ENGINEER 
HE British 


Association continues to 
higher technical standards in mat- 
erials handling—one of the most 
important branches of engineering 
and one of the few remaining avenues 
for considerable saving of production 
costs, thus leading to more com- 
petitive prices for exports. One of 
the ways the Association does this 
is by offering an annual scholarship 
to enable a selected person to attend 
a course on materials handling at an 
advanced level. 

The John Morris Memorial Award 
for 1961 has been won by Mr. 
William MHollick, A.M.I.Mech.E., 
senior engineer advising on mech- 
anical handling equipment at Uni- 
lever Ltd. for his paper on ‘‘The 
Design of Warehouse and Storage 
Areas to allow Efficient Handling 
by Industrial Trucks.” 

As a result of this Award, Mr 
Hollick will attend the 8th Annual 
Material Handling Course to be 
held at Lake Placid, New York, 
from June 18 to 30, 1961 This 
Course, organized by Mr. James R. 
Bright, director of the Industrial 
Management Centre, deals with the 
theory and practice of materials 
handling at an advanced level and is 
particularly aimed at senior engineers 
engaged in developing new handling 
systems. 

On his return to 
Hollick will, during 
year, lecture on his 


the U.S.A. 


Truck 
foster 


Industrial 


Britain, Mr. 
the following 
experiences in 
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Trade and 


Technical Publications 


The terms being defined by ASTM 
Committee D-26 on Halogenated 
Organic Solvents include safety sol- 
vents, toxicity, dermatitis, occupa- 
tional dermatosis, health hazards, 
combustibility, flammability, etc. In 
the solvents industry, a major ob- 
jective is safe use of cleaning solvents. 
This means minimizing both toxicity 
and flammability hazards. The com- 
mittee will assist the solvent-using 
industries in the safe handling of 
solvents by publication of a manual 
on vapour degreasing which is ex- 
pected within the year. The manual 
will cover the major considerations 
involving vapour degreasing equip- 
ment, the handling and use of sol- 
vents, and general aspects of vapour 
degreasing. The manual is being 
prepared by a balanced group of 
equipment and solvent producers 
and users. 

In the missile industry there are 
problems in cleaning out empty 
fuel systems, particularly those which 
contained liquid oxygen. The sol- 
vents used for this purpose must be 
exceptionally free of impurities or 
suspended particles, and the com- 
mittee is developing a specification 
for trichloroethylene for this type of 
application. 

Elsewhere in the committee, other 
uses of solvents are being considered, 
particularly cold cleaning. One group 
is working toward a manual on cold 
cleaning which will cover methods 
of use—that is, spray, dip, wipe, 
ultrasonics; end-use applications, in- 
cluding the substrate materials being 
cleaned; and types of solvents and 
their physical and chemical properties. 
The manual will also set conditions 
of use from a safety point of view 
including problems of flammability 
and toxicity. 

* * * 

Selectrons, Ltd., 520 Fifth Avenue, 
New York 36, N.Y., U.S.A., an- 
nounce a four-page booklet, available 
free on request, listing varied in- 
dustrial uses and advantages of a 
new, high-speed selective plating 
process. Typical engineering appli- 
cations in the electronics, ° aircraft 
and missile, marine, machine tool, 
and gravure industries are included. 
The booklet also contains a chart 
indicating deposition rates, metal 
concentrations, and recommended 
current densities. 

The Selectron process is a means 
of plating selected areas of a com- 
ponent without having to immerse 
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the entire object in electrolyte. 
Connected to a portable power pack 
by a cable, the component acts as 
the cathode. A second cable is fitted 
with a stylus to hold a graphite anode 
wrapped in absorbent cotton. After 
the cotton is saturated with the proper 
electrolyte, the stylus is passed back 
and forth across the area to be 
plated until the desired thickness of 
metal has been built up. 


Beceuse electroplating is confined 
to the area in contact with the stylus, 
specific advantages result: (1) large 
tanks filled with costly electrolyte 
are no longer necessary; (2) extensive 
masking is avoided; and (3) any 
piece of equipment can be partially 
plated without disassembly and re- 
assembly. 


* * 


The seventeen abstracts in the 
Electrodeposition section of the Feb- 
ruary issue of “Nickel Bulletin” 
published by The International Nickel 
Company (Mond) Limited reflect, 
inter alia, the considerable amount 
of work which is being carried out to 
improve the corrosion-resistance con- 
ferred by nickel chromium coatings, 
and are followed by items covering 
literature on non-ferrous alloys, 
nickel-iron alloys (including a new 
glass-to-metal-sealing alloy) and the 
production, heat-treatment and weld- 
ing of nickel-containing cast irons. 
The properties and fabrication of 
high-strength constructional _ steels 
are receiving considerable attention, 
and due reference is made in the 
Bulletin to thirteen recent papers of 
interest in this respect. 


The section concerned with heat- 
and corrosion-resisting materials is 
the largest of the issue, the literature 
abstracted ranging in content from 
the mechanical properties and fabri- 
cation of heat-resisting stainless steels 
and high-temperature alloys, to mat- 
erials suitable for handling liquid 
gases, studies of passivity in stainless 
steels, and the resistance of nickel- 
containing alloys and steels to specific 
corrosive media. 


The latest issue of another Mond 
publication—‘‘Inco-Mond Magazine” 
—has increased its page size to the 
continental pattern 21 x 27 cms. 
8} x 102 ins.) and also adopted a 
modern easy-to-read layout. This 
page size is already in use for the 
foreign-language editions of the maga- 
zine which appear in French, German 
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and Italian and are widely circulated 
on the Continent and elsewhere. 

This new issue of “‘Inco-Mond 
Magazine” includes many articles on 
the diverse uses of nickel-containing 
materials, and these and many other 
articles make up the first issue of the 
new-style magazine—obtainable free 
on request from Publicity Depart- 
ment, The International Nickel Com- 
pany Mond) Limited, Thames 
House, Millbank, London, S.W.1. 

* * * 

Since the introduction of alu- 
minium to the building and shopfitting 
industry in 1955 by Ajax Aluminium 
Ltd., they have published a series of 
catalogues and leaflets illustrating 
their polished and anodized mould- 
ings for showroom, office and shop 
windows, shop office and showroom 
doors and materials for encasing 
columns, pilasters and fascias, and 
the series published recently includ- 
ing Entrance Catalogue E.6, Shop- 
front Section Catalogue S.6 and 
Estimating and Stock Section Price 
Lists No. 10 and 11 include their 
latest sections and provide all tech- 
nical and other information for 
estimating the cost of an aluminium 
entrance or shopfront. 

The door catalogue E.6, illustrates 
the complete range of standard doors 
in a condensed form while the 
Shopfront Section Catalogue S.6, 
is intended for the use and ready 
reference of the Architect, estimator, 
draughtsman or setter-out. 

Sets of technical data, catalogues, 
price lists etc. are available on re- 
quest from Ajax Aluminium Ltd., 
Lower Sydenham, S.E.26. 

= * * 

“Piped Heat,” a news sheet pub- 
lished by the North Western Gas 
Board, 60 Whitworth Street, Man- 
chester, 1, which reports new uses 
of town gas by industry, devotes 
one of the articles in its current issue 
to a new type of vitreous enamelling 
furnace heated by a system of her- 
metically-sealed looped tubes within 
which hot gases are circulated at high 
velocity. By this system uniformity 
of temperature and freedom from 
contamination of by-products of 
combustion within the furnace are 
ensured. 

The publication contains three 
other reports of interest to industrial- 
ists—all in non-technical language 


CHANGE OF NAME 


VIATION Ltd. 

have changed their name to 
Avdel Limited. Their address re- 
mains Welwyn Garden City, Hert- 
fordshire, but the Telephone Number 
has been changed to Welwyn Garden 
28161. 


Developments 
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Latest Developments 





PLANT. PROCESSES 


AND EQUIPMENT 





Pickling Plant 
HE Bauml system de-oxidizing and pickling 
plant which is now available from Foundry 
Suppliers Ltd., 25a, Cockspur Street, London, 
S.W.1., is shown in Fig. 1. 

The equipment allows completely free working 
in the pickling and washing vats. The movement 
of the pickling fluid is not interfered with by internal 
supports or other parts. 

The fresh water supply is used first for the 
cleaning process and second, for the intermediate 
washing and cooling of the pickling vat, so that 
the quantity of water used is reduced to a minimum. 
The installation is also as economical as possible 
in the use of chemicals for the purification of the 
exhaust air. 

The nitrous gases or evaporated acids which 
occur in the pickling process are drawn off efficiently 


Fig. 1. 


immediately under the acid vats, and no damage 
to health etc. can occur. The exhaust air is 
completely purified and neutralized. 

All parts of installation which come into contact 
with acid water or acid vapours are made from 
acid-resistant PVC material and have a practically 
unlimited working life. 

The complete equipment exists of three parts : 

a) Pickling and washing vats 

b) Exhaust and neutralization chamber 

c) Waste-water neutralization. 

The process water in the bottom part of 
chamber (7) is made alkaline through the addition 
of 1/2 per cent NaOH. The fume scrubbing 
liquid is drawn in and brought up to a pressure 
of about 86 Ib. per sq. in. by the centrifugal pump 
8). The washing water is led at this pressure to 
the nozzles, which produce a vacuum in the suction 


De-oxidizing and pickling plant. 
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chamber (6). The acid vapour is thereby drawn 
out of the space over the pickling vat with a velocity 
of approximately 1 ft. per sec. 

An abundant foam is produced over the absorb- 
tion solution, by means of the addition of a surface- 
active substance to the solution, which itself is not 
sensitive to the electrolyte. By these means there is 
such a large increase of the effective contact surface, 
that the remnants of the harmful gases are extracted 
and completely cleaned air is exhausted through (11). 

The washing water, which is brought in through 
pipe (5) reaches the cleaning vat first and from there 
through an overflow the bath (3) where it provides 
intermediate cleaning and cooling for the ceramic 
container (1). The used water goes through the 
standpipe (2) into the neutralization container (12) 
and flows through the waste pipe (15) into the drain 
with a pH-value of approx. 7.0. 

For complete absorbtion of nitrous gases an 
addition of ammoniac in small quantities to the 
fume scraping water is necessary. This is led 
into the container (10) in the form of a concentrated 
fluid solution (sal ammoniac) and is fed to the 
washing water by means of an adjustable drip tap. 

The circulation pump (8) and the neutralization 
container (12) can be placed right or left of the plant. 

Approximately 36,000 cu.ft. of air is drawn from 
the room by the exhaust nozzles per hour. It is 
therefore necessary to have suitable ventilation for 
the room to avoid too much cooling effect in winter 
for the attendants. 

Running costs consist of : electricity consump- 
tion of the circulating pump ; fresh water con- 
sumption for rinsing and cleaning ; consumption 
of chemicals for the neutralization process ; 
supervision. 

The water consumption is determined by the 
periods of use of the equipment and by the kind 
of pickling material. It is therefore not possible 
to reckon the water consumption in advance. 

In general the following figures apply to one 
week’s service at the rate of 8 hours per day : 
Pump motor load 
Electrical consumption 
Consumption of 50°,, natron lye 
Consumption of concentrated ammonia 


Attendance time 
NEW mobile telescopic elevator in the 
A “Vertolifter” range (Fig 2) has been introduced 
by Powell and Co., Burry Port, Carms., for high 
stacking of light loads at fast speed. Two standard 
heights of lift are available, viz., 120 in. or 148 in., 
and loads up to 350 Ib. can be elevated at a speed 
of 26 ft. per min. Twin forks are 24 in. long and 
a detachable platform can be fitted if required. 
Lowered heights are only 74} in. or 88} in. 
respectively, hence the elevator can negotiate 


Telescopic Elevator Truck 


Fig. 2. 


Telescopic elevator truck 


standard doorways. It is also useful for basements 
with low headroom where loads have to be lifted 
to first floor level through hatches. 

The hydraulic ram is powered by battery or by 
three-phase or single-phase mains electricity. A 
hand-operated variable-speed release valve permits 
safe controlled lowering. 

The motor, pump, etc., are shrouded by a remov- 
able one-piece sheet steel cover. 


Semi-matt Primer-Undercoat 


LUNDELL, Spence and Co. Ltd., (Industrial 

Division) have developed a semi-matt primer- 
undercoat for use in their one-coat Glossex transport 
finishing system. 

Glossex primer-undercoat is for brush or spray 
application upon the same surfaces as the com- 
pany’s primer-surfacer. Some flatting is required, 
depending on the quality of finish desired. 
It can be used either as a primer-undercoat or as an 
undercoat over a primer, and is suitable for use 
under hot sprayed lacquer. 

Glossex primer-undercoat will eventually re- 
place the company’s coach undercoat. But it is 
stressed that it will be only an alternative to Glossex 
primer-surfacer, which will be continued for the 
many who prefer it. 
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Fig. 3 (left 
P.V.C. wind- 
operated cowl 


Fig. 4 


Automated 


right 


industrial 


cleaning line 


P.V.C. Wind Operated Directional Cowls 


ATEST from the range of ‘“ Turbro” fume 

removal equipment is the wind-operated 
directional cowl manufactured from rigid un- 
plasticised P.V.C. (Fig. 3) Available in a wide 
variety of standard sizes or manufactured to custom- 
ers’ requirements, “ Turbro ” directional cowls are 
suitable for chemical works and factories where 
corrosive fumes and gasses are encountered. 

The cowl is finely balanced and rotates freely 
in a specially protected bearing housing attached 
to the fixed portion of the duct, and a dual locking 
device ensures that while the cowl can easily be 
removed, it cannot be blown off during gales or 
high winds. 

Further information can _ be 
Turner and Brown Ltd., 
Davenport Street, Bolton. 


from 


Works, 


obtained 
Davenport 


Automated Cleaning 


IG. 4 shows a standard CT. 30,A automated 

industrial cleaning line employing two tanks and 
using “CT” air-operated agitation and platform 
lift units ; this equipment is manufactured by 
Revel Engineering Co. Ltd., Hayes Road, Southall, 
Middlesex. This model has a capacity of 30 gal. 
liquid in each tank and a load capacity of 90 lb. 
A larger model (CT. 60 A) has a liquid capacity 
of 60 gal. The two tanks are mounted on one 


base frame, suitably clad, to form one unit. A 
canopy-type hood extends the whole length of the 
unit and can be connected to suitable ducting. 

With this installation baskets of work are fed 
to the machine vva roller track and then transferred, 
stage-by-stage, by means of an overload travelling 
arm, to the unload position. 

The layout illustrated is a two-stage design and 
variations are available incorporating up to seven 
immersion stages, handling loads up to 1,200 Ib. 
per basket at 80 Ib. per sq. in. 

Operation is by compressed air at 80 lb. per sq. 
in. and electric process timer. All air components 
and cylinders are mounted clear of solutions ; 
only the platform lift arm is actually in the solution. 
A special arrangement of the air control ensures 
that each operation is completed before the work 
is moved to the next stage. Heating is by thermo- 
statically-controlled, steel-sheathed, electric im- 
mersion heaters 


Synthetic Enamel 


NEW “ one-hour ” synthetic enamel has been 

produced by Teal and Holmes Ltd., Bedford 
Street, Hull, Yorks. Marketed under the trade 
name “ Impervious ” this new paint is supplied in 
both brushing and spraying qualities in a wide 
range of colours and gives good coverage. Dust 
dry in approximately 15 minutes and hard dry in an 
hour, it provides an economical, full gloss, tough 
and flexible film with excellent adhesion, particu- 
larly to aluminium sheet without previous priming. 
Particularly suitable for application on metal, it 
has already been exhaustively tested on caravan 
exteriors, and may be used for agricultural 
machinery, vehicle bodies, industrial trucks and 
machinery and metal constructions. 
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Fig. 5. 
Automatic loading and dipping 


equipment. 


Automatic Loading and Dipping for Batch 
Process Finishing Lines 

HERE are many instances in industry where a 

heterogeneous batch of components must be 
passed through the finishing sequence prior to spray 
painting. The semi-automatic loader shown in 
Fig. 5 is being marketed through R. and D. 
Industrial Services Ltd., 186 Oatlands Drive, 
Weybridge, Surrey, and consists essentially of a 
loading platform of which the model shown will 
take a load up to about seven cwt. This is raised 
and the load passed to a centre platform which is 
above the level of the dipping tank. The operator 
from a control panel then causes the load to descend 
into the process tank so that it remains there 
for a period which can be pre-set, after which it is 
withdrawn and proceeds to the unloading platform 
ou the other side of the equipment. 

The model shown operates on a_ hydraulic 
piinciple but can also be operated mechanically 
where hydraulic services are not normally available. 
It was purpose designed for immersion in tri- 
chiorethylene but obviously is adaptable to 
derusting process lines, such as phosphating. 
Where there are a number of tanks in sequence 
the batch of work can be placed on the loading 
platform and transferred to the centre platform 
for immersion in the first tank in the normal way. 
After a pre-set time interval it is raised and trans- 
ferred by rails or rollers to the next tank where a 
similar elevating platform takes it to the next 
processing stage. Thus, by increasing the number 
of centre units it is possible to introduce the 
principle of the equipment to a complete pro- 
cessing line with, of course, final unloading. 


The advantages are that a mixed batch of 


components can be treated as well as, say, a single 
casting up to the load limit of the machine and then 


one man, with minimum effort, can superintend 
the batch through the whole sequence of operations 
so that the paint spraying line receives a constant 
flow of work. In the process of manual hoists 
the operative has, of course, to progress the work 
through each tank and assess the time for which 
the work is immersed in these tanks. 

This semi-automatic batch loading equipment 
for the finishing industries has many outlets in 
the medium sized firm. In fact, it can often pay 
for itself within twelve months, simply by reduced 
man-handling of the components being processed 


Spray Booth 
LFRED Bullows and Sons Ltd., Long Street, 
Walsall, announce the introduction of a new 
version of their Nopump spray booth. 

This is a self-contained ‘ packaged’ unit which 
can be used virtually anywhere and is the first 
booth of this type to be offered in this country. 
Being a Nopump spray booth, it embodies the 
revolutionary features inherent in this design 7.e. 
no circulating pump, filters, pipes or nozzles, 
complete reliability, infrequent maintenance, re- 
duced space requirement etc. The new booth 
is of monoform construction in 16-s.w.g. sheet 
metal and is 5 ft. wide, 4 ft. overall depth, and has 
a height of 9 ft. 2 in. to the fan. It is available as a 
standard bench-type unit which can be converted 
to a full-depth type quickly and easily by the use 
of a conversion kit. 

A further advantage claimed is that the power 
consumption is less than that of a conventional water- 
wash spray booth of the same size. The fan is 
driven by a 3-h.p. motor and the extract rate is 3,500 
cu. ft. per min. at 3} in. w.g. 


(Continued in Advert p. 29) 
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Chrome Pigment 


UPRA Primrose Chrome 6GS is a new greenish- 
yellow lead chrome pigment introduced by 
I.C.I. Dyestuffs Division. It is claimed to have 


excellent weathering resistance and is therefore of 


immediate interest for the economical pigmen- 
tation of high-quality industrial finishes, in which 
it shows neither bleeding nor blooming and has 
very good heat fastness under the normal process- 
ing conditions. The makers say it surpasses all 
other primrose chromes, including the so-called 
** light-fast ’’ types, in its outstanding resistance to 
darkening in full shades on exterior exposure, and 
represents a further advance over the Pure Prim- 
rose Chrome L6GS introduced by the Dyestuffs 
Division four years ago. 

Supra Primrose Chrome 6GS is expected to find 
its main value in stoved transport finishes for 
lorries, vans, buses, etc. and in stoving finishes for 
petrol tankers, pumps and oil-dispensing equip- 
ment, where high light fastness coupled with 
excellent solvent fastness is required. It will also 
be of value for finishes for permanent metal signs 
and prefabricated metal parts for outdoor structures. 
In common with other chrome pigments, Supra 
Primrose Chrome 6GS is less durable in reduced 
shades. 

In air-drying media the new pigment shows a 
similar degree of improvement over existing high- 
quality primrose chromes, although its perfor- 
mance is not quite at the high level shown in 
stoving media. It will, however, be of special 
value in quick-drying finishes using strong solvents, 
contributing economy combined with high opacity. 

In the printing inks field, Supra Primrose Chrome 
6GS will be found of principal value for producing 
opaque roller coating enamels and tin-printing 
inks, where its high resistance to heat and steam 
sterilization conditions shows to advantage. 

Supra Primrose 6GS will find use in many 
other fields where opacity, good heat fastness and 
excellent durability are required. 


New Material for Surface Protection 


PICERS Ltd., 19 New Bridge Street, London, 

E.C.4. announce a new packaging material, 
** Spi-seal,” which is made by coating one side 
of kraft paper with a special adhesive which sticks 
only to itself. 

This development closely follows the recent 
successful introduction of self-adhesive Carbion. 
Both materials are great time-savers, in that they 
need merely be folded round the part to be packed, 
the inside surfaces bonding together firmly as soon 
as they touch. Whereas self-adhesive Carbion, with 
its permanently resilient double-wave pattern, is 
designed to provide a cushioning pack, Spi-Seal 


is intended primarily as a surface protection against 
scratches, dust and dirt. 

The new material is intended for protecting 
sensitive surfaces during shipment and storage. 
Tests have shown that the adhesive used is com- 
pletely neutral and causes neither staining nor 
discoloration on paints, lacquers and varnishes. 
Although standard Spi-seal is not claimed to 
provide complete corrosion protection, it certainly 
has no corrosive effect and will reduce atmospheric 
attack by providing a near-impervious envelope. 

The material can be used either for hand- 
packing or, with special-purpose machines, for 
flow-line packing. It can also be used in most 
heat-sealing units designed for thermo-plastic 
film packing, but at a much higher rate, since no 
heating and sealing dwell are required. 

Available in reels up to 45 in. wide, assemblies or 
machines of any size can be enveloped by joining 
several pieces by pressing the edges together. 
Small parts are protected by folding the material 
onto itself. Spares, accessories and replacement 
parts can be protected against loss by sealing them 
into a clearly marked strip of Spi-seal and attaching 
this to any convenient point. 





Classified Advertisements 





Prepaid rates 


FIFTEEN WORDS for 7s 6d. (minimum charge) and 4d 
per word thereafter, or 24s. per inch. Box number 2s. 6d. including 


postage of replies 
SITUATIONS VACANT 
WORKS MANAGER REQUIRED to take control of 


production in medium sized old established Vitreous 
Enamelling Concern. Good prospects for man with 
initiative and drive, experienced in this field. Please 


state experience, age and salary required to Box. No. 
W M243. 


MACHINERY FOR SALE 


FOR SALE—Little used B.V.B. Vapour Blast Cabinet 
internal 26 in. x 26 in. x 16 in. complete with 15 h.p. 
motorised compressor, and air receiver. L. Solloman 
Ltd., Beaufort Street, Manchester, 3. BLA. 4571. 


MISCELLANEOUS 


DISTILLATION FACILITIES for all types of con- 
taminated solvents and Extraction by-products. Tanker 
collection or drum service where applicable. Purchase 
or recovery and return quotations. 

Transformer oils, switch gear 
purchased for re-refining. 

Service throughout the U.K. Alexander Cole Limited, 
114 Cranbrook Road, Ilford, Essex. Tel. : Valentine 
018456. 


WE MAKE FIBREGLASS TANKS, 
and BINS for corrosive fluids, oils and chemicals, 
please ask us to call or phone Lewes 2149. Reinforced 
Plastic Structures (Lewes) Ltd., Watergate Lane, Lewes, 
Sussex. 


and used motor oils 


VESSELS 
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~“NOW AVAILABLE 
FROM STOCK 





All prepublication orders for the 


1960/1 EDITION of 
RYLAND’S 

DIRECTORY 
have now been fulfilled, and copies 
can be supplied immediately 


from stock 


May we suggest you 


place your order at once with 


The Publisher, = [~~ Price--5 
Rvyland’s Directory. 

17/19 John Adam St.. 

London, W.C.2 
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- i Sy Marston titanium heating 


coils for really long 


trouble-free life 
THEM— 
Te) te] aE You can forget about corrosion troubles 


when you fit Marston titanium heating 
coils to your plating baths. Available 
T 4 a ivi | in a standard size ex stock, easy 
” to install, light and strong as well as 
outstandingly corrosion-resistant, they 
enable you to cut your maintenance costs 
dramatically. Heating costs go down, too, 
because the coils retain full heat-transfer 
efficiency throughout their life. 
The Marston Standard Titanium Coil is 
suitable for use in baths of 2-3 ft. 
depth, and you can fit one, two or more 
according to the capacity of the 
bath. The diameter of the tube is 
1 in., the wall thickness 0.036 in., the 
length 18 ft. 6 in., and the weight— 


only 44 lb.! Write now for fuller details. 


Standard Coil 


ct MOLL LES IEEIIESS 


vet heel” parton many Marston sat 
other items of titanium equipment: 
EXCELSIOR LTD. ap 
non-standard heating and cooling 
(A subsidiary company of 
imperial Chemical industries Limited) coils, process solution baths, bath 


linings, heat exchangers, agitators, pum 
FORDHOUSES, WOLVERHAMPTON g 9 g — 
linings and components. and pipework. 
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i Fad 


devilish good 
acid 
Do you accept waste 7 . 
with a devil-may-care shrug “ & }> heating 


or do something about it with . , 





Vitreosil Electric immersion heating? 
Controlled immersion heating in the 
electro-plating or pickling bath costs less, 
saves times, and improves output. 
Like more information ? Write and we'll be 
devilish quick in replying! 
THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6, WALLSEND, NORTHUMBERLAND 
Telephone: Wallsend 62-3242/3 


LONDON: 9, Berkeley St., W.1 Hyde Park 1711/2 





BY 


IN ROLLS, BELTS, DISCS AND SHEETS 


FOR ALL METAL TRADES . 


ons > 
y 
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JOHN OAKEY & SONS LTD, Wellington Mills, London, S.E.1 














metal finishing journal 





These 
platers 
meet the 
standard 


THEY CAN HELP YOU 
PUT LABELS ON YOUR 


CHROMIUM PLATED GOODS 


MIDLANDS 

Abbey Metal Finishing Co. Ltd 
Abrahams & Co. Ltd 

Alloy Finishes 

Ashton & Moore ( Metal Colours 
W. Ashton & Son Ltd 

B. B. Plating Co. Ltd 

Beck & Moss Ltd 

G. & H. Beckwith Ltd. 

Bennett Bros 

The Brightside Plating Co. Ltd. 
Britachrome Co. Ltd 

Che British Chromium Plating Co. Ltd 
The Broadway Chromium Plating Works 
Cromwell Tube & Plating Co. Ltd. 
Diamond Chrome Plating Co. Ltd. 

N. T. Frost Ltd 

Garson Electroplating Co. Ltd 

E. Gilligan 

Ha!ford Polishing & Plating Co. Ltd. 

4. F. Hayes & Co 

Ionic Plating Co. Ltd 

K. & S. Plating Co. Ltd 

Midland Chromium Plating Co. Ltd. 

The Midland Electroplating Co. 
Montgomery Platina Co. Ltd 
Northampton & Midland Plating Co. Ltd. 
The Premier Plating Co. Ltd 

The Pardill Polishing & Plating Co. 
Reeve Polishing & Plating Co. Ltd. 

B. J. Round & Sons Ltd 

Seazell & Co. Ltd 

Serck Radiator Services Ltd, 

Snel! & Prideaux Ltd 

Warstone Polishing Co. Ltd. 

Wilkes & Godwin Ltd 

Wolverhampton Plating Co. Ltd. 
Verichrome Plating Co. Ltd. 

Che Yote Manufacturing Co. Ltd. 


NORTHERN ENGLAND 
Samuel Allen 

Aluminium Platers Leeds Ltd. 

Che Barnsley Electro-Plating Co. Ltd. 
Brailev Electroplaters Ltd. 
Crewe Electro Plating Ltd 
Durabrite Plating Co. Ltd 
Dyechrome Ltd 

A. Elliott (Electro-Platers 
P. Fielding & Co. Ltd 
irma-Chrome Plating Co. Ltd. 
ing & Fowler Ltd 

yhn H. Mason Ltd 

Octopus Limited. 

Ridge Bros. Ltd 

lownhead Chromium Plating Co, 
John Townroe & Sons Ltd 


SCOTLAND 

Charles Carpenter Ltd 

Verichrome Plating Services (Scotland) Ltd. 
NORTHERN IRELAND 


Lyness Bros. Ltd 
Serck Radiator Services Ltd 


Ltd 


Ltd. 


J 
k 
K 
J 


A FULL LIST WILL BE SENT ON REQUEST 
The International Nickel Company (Mond) Limited 
Thames House Millbank London SW1 


This— 
CHROMIUM 
PLATING 
is 
NICKEL 
ght 





Pg 


LONDON AND HOME COUNTIES 
Abbey Plating Works Ltd 

Amalgamated Plating Works Ltd 

Antoxides Ltd 

Atlas Plating Works Ltd 
B. Berger & Co. Ltd 
Brimsdown Plating Works 
Cu-Ni-Craft Limited 
Essex Plating Co. Ltd 
Gerhardy Bros. Ltd 

The Harris Plating Work 
Norman Hay Ltd 

Holmes Plating Co. Ltd 
Horley Engineering & Plating Co 

W. Horwood & Son Ltd 

J. Metcalfe (Platers) Ltd 

Islington Metal & Plating Works Ltd 

J. W. James & Co. Ltd 

Juno Plating 

L. H. Lawrence & Co 

Letchworth Polishing & Plating Co. Ltd 
Metal Colours (Slough) Ltd 
Mitcham Plating Co. Ltd 

Modern Electro Plating (Kent) Co. I 
Morgan & Smith (Electro Platers) Lt 
Murrivan Limited 

Newington Engineering Co. Ltd 
Q.B.E. Plating Co. Ltd 

W. Sanders & Son (Leytonstone 
Serck Radiator Services Ltd 
Stone’s Plating Co. Ltd 

R. A. Swinnard 

Twickenham Plating & Enamelling Co. Ltd 
John Wilkins & Co. Ltd 


WEST AND SOUTH 
Addy Products Ltd 
Baddesley Ennel Ltd 

The Buckfast Plating Co. Ltd 
E. J. M. (Plating) Ltd 
Electrochrome Ltd 

Exeter Ignition Co. Ltd 

E. Gale & Son (Electroplaters 
Gloucester Plating Co. Ltd 
Hampshire Metal Finishers Ltd 
Kimberley & Hogg Ltd 
Pilkingtons Plating (Cardiff) Ltd 
Magrath Metal Finishing Co. Ltd 
A. T. Poeton & Son Ltd. 
Somerset Metal Crafts Ltd 
Tuckers Radiator Services Ltd 


Roval) Ltd 


Lid 


Ad 
d 


Ltd 


Ltd 


Space does not permit inclusion of addresse 





NAME 


Send me full list of Platers who will conform 
to the Mond Labelling Scheme for Chromium 
Plate. 


POSITION 


COMP 


ANY 


ADDRESS 


MF/P13/5 
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BORAX 


BORIC ACID 


BUFFALO 
BRAND 


ee 
SODIUM 


SILICOFLUORIDE 


CLIFFORD CHRISTOPHERSON & Co. Ltd. 


A Subsidiary Company of Albright 


LONDON 
1 Knightsbridge Gn., 
London, SW1 
Tel: 
Kensington 3422 


MANCHESTER 
127 Royal Exchange, 
Manchester 2 


GLASGOW 
75 St. George's 
Place, 

Tel: 
Deansgate 4789 


Glasgow, C2 
Tel: Central 5440 





FOR ASMOOTH 
OUTPUT OF 
PERFECT 
FINISHES 


use test-tube tack rags 


Specially formulated for 
today’s surface coating 
compositions 


consult 


ANTI-DUST SERVICES LTD. 


for dust problems 
P.O. BOX 28, DUDLEY, WORCS. 
Telephone Dudley 54816 
Assoc. Coy: ANTI-STAUB GmbH., FRANKFURT/MAIN GERMANY 
Also Dust Barrier Curtaining, Taccy Door Mats, Brooms, Tools 











& Wilson Ltd 
LEEDS 
69 Cabinet Chambers, 
Basinghall St. 
Leeds 1 
Tel: Leeds 22180 


BIRMINGHAM 
Union Chambers, 
63 Temple Row, 
Birmingham 2 
Tel: Midiand 7705 


BELFAST 
Imperial Buildings, 
72 High Street, 
Belfast 
Tel: Belfast 32312 


o-c/473 


TU a ee 
ELECTROPLATING 


NICKEL -Depolarized Carbon 


ALLOY °- Nickel-Cobalt 
Tin-Nickel 


METALS & METHODS LTD. | 


SLOUGH LANGLEY BUCKS. 
Telephone: Langley 555 | 


Sole 
distributors Toe is 
in the United Kingdom of ‘‘High-Speed’’ Tin Anodes 








eh Sas 
“Supersonic” at do 
“Superbrite” rang e- 
of fast and bright 
plating processes. 4 
BRIGHT COPPER 
BRIGHT NICKEL 
BRIGHT CHRO E 
BRIGHT ZINC | i) 
M 











i \\ SILVERCROWN LIMITED 


\ ea ice 178-180 GOSWELL ROAD, LONDON, EC.1 CLErkenwell 2291 (10 lines) 
\ 


‘ Works & Laboratories GONSALVA ROAD, LONDON, 5.W8 MACaulay 5575 
Branch ; 96 MACDONALD STREET BIRMINGHAM, 5 MiDiand 7928/9 a 


yy 


A. so at MANCHESTER, SHEFFIELD, GLASGOW AND CARDIFF 
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NEIL & SPENCER LTD 





Designers and Manufacturers of Treatment 
and Pre-treatment Tanks for all Industrial 
Chemical Applications 


Our standard range of tanks—heated by steam, gas or 
electricity — is suitable for most applications. 

Special sizes can be made to customer's requirements. 
Our advisory service on any pre-treatment problem is 
freely available. 


INDUSTRIAL PLANT DIVISION, 
STATION ROAD, LEATHERHEAD, SURREY. Tele: Leatherhead 4950 
LEED EL ALLARD ELLEN. LNT GLEE DATE LEER GILES. LETRA TOOT ES 


INDEX TO ADVERTISERS 


Page 
Acme-Efco Ltd. : ‘ ... 19  Hellerman Ltd. 
Aerograph DeVilbiss Co. Ltd. The | & 22 Hockley Chemical Co. Ltd. 
Albright & Wilson (Mfg.) Ltd. ae 4& 15 Imperial Chemical Industries Ltd. 
Alkan, M.L., Led. ... Mas a ee Incandescent Heat Co. Ltd. 
Aluminium Platers (Leeds) Ltd. International Nickel Co. (Mond) Ltd. 
Anti-Dust Services Ltd... m My lonic Plating Co. Ltd. 
Associated Electrical Industries Ltd. Kemball, Bishop & Co., Ltd. 
Associated Chemical Companies (Sales) Ltd. Laporte Chemicals Ltd. 
Atlas Copco (Great Britain) Ltd. a Laporte Titanium Ltd. 


“. 4 pm eoary vo a Lysaght DeVilbiss Co. Ltd. 
er o. Ltd. (Schori ivision) . 
Blythe Colour Works Ltd. Main Enamel Manufacturing Co. Ltd. 
: Marston Excelsior Ltd. ; 
Borax & Chemicals Ltd. ... a , = 


: Metalectric Furnaces Ltd. 
Borax Consolidated Ltd. ... , 
British Paints Ltd. Metals & Methods Ltd. 


British Rolling Mills Ltd. Metropolitan-Vickers Electrical Co. Ltd. 


peer Titan Products Co. Ltd. Hoey chsh oA 

anning, W., & Co. Ltd N Plating Jigs & Insulations Ltd 
Carrier Engineering Co. Ltd. een ey oe a . : 
Christopherson, C., & Co. Ltd. Oakey, John & Sons Ltd. 

R. Cruickshank Ltd. aie sas ‘a Permacel Tapes Ltd. 

Dawson Bros. Ltd. is a At John Preston & Co. Ltd. 

Deinert & Co. cs Plating-Chemie N.V. 

Electro Chemical Engineering Co. Ltd Pyrene Co. Ltd. 

Englehard Industries Ltd. . ; ee Richard, Thomas & Baldwins (Sales) Ltd. 
Escol Products Ltd : ; Roto-Finish Ltd. ; 
Gas Council ... ; Silvercrown Ltd. 

Goodlass Wall & Co. Ltd. i : i Sismey & Linforth Ltd 

Grauer and Weil Ltd. " - fas Stordy Engineering Ltd. 

Griffiths, A. E. (Smethwick), ‘Ltd. _— — Stuart, Robert, (London), Ltd 

Hawley, John, & Co. Vinita Ltd. ea <a Thermal Syndicate Ltd. 

Hedin Ltd. _... is ... =  Walterisation Co., Ltd. (The) 
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Goodlass Wall & Co Ltd 


THE CORN EXCHANGE LIVERPOOL 2 
OR 179/185 GREAT PORTLAND STREET LONDON W1 


Paint Specialists since 1840 








Inishing 





PAINT APPLICATION, ELECTRODEPOSITION, VITREOUS ENAMELLING, 
GALVANIZING, METAL SPRAYING and all METAL FINISHING PROCESSES 
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Get Going 
vite C78) 
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ee 


THE FLEXIBLE 
FUEL SERVICE, 

















Get going with G4. whatever the job. 


GS cives fierce or gentle feat: fast or slow feat: 
flexible fren ; fully automatic feat ... but always clean, 


economic and reliable fred. With the benefits of the indus- 


try's research and its free technical advisory service, enjoy 


confidence with Gas e ISSUED BY THE GAS COUNCIL 














